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PREFATORY NOTE. 


Tue existence of various theories as to the sources of defective teeth 
in children—many supported by little or no statistical demonstration— 
suggested to the members of the Galton Laboratory the great importance 
of a fuller investigation of the relations between the condition of teeth 
in children and (i) their general health, (ii) their home environment, and 
(iii) the goodness or badness of the teeth of their parents. 

It would seem at first sight that something of value with regard 
to G) might be learnt from the ordinary schedules of school medical 
inspection. Such schedules, however, contain very little information 
with regard to (ii); indeed, only such information as can be obtained 
indirectly from the employment or status of the father, and the clean- 
liness of body and clothes of the children themselves. With regard to 
(iii) nothing, of course, could be ascertained in this way. When, how- 
ever, we came to study the matter, great difficulties arose even with 
regard to (i); the records of the teeth are only a few of many entries 
which the medical officers have to make in a very hurried manner 
owing to the demands on their time ; there is, further, very little attempt 
to standardise the various medical inspectors who worked in approxi- 
mately the same areas, and we were rapidly convinced that, until such 
standardisation takes place, differences, not only in teeth, but in various 
factors of children’s health, will be attributed to environment when they 
are really due to the personal equation of the assistant school medical 
officers. 

With the object, therefore, of obtaining fuller and more reliable data, 
not only as to the teeth, but as to eyes, clothing, and other matters, the 
Galton Laboratory obtained permission for two medical men, its own 
nominees, to assist in the medical inspection of a large school. The 
data thus obtained are being reduced at the present time. While 
these school investigations were in progress “visitors” selected by the 
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Laboratory called at the homes of the children and were able to obtain 
fairly comprehensive details of the home environment. Thus some 
material was collected, if not as complete as we could desire, with regard 
to both (i) and (ii). | 

We next turned our attention to (iii), and the most suitable locus 
for such investigations appeared to be a dental clinic to which mothers 
were in the habit of bringing their children for dental advice, and where 
it would be possible to some extent to observe both child and parent. 
Unfortunately the war intervened before these investigations were com- 
pleted, but a considerable number of schedules were filled in, and it is 
hoped that some day further material may be obtained from the same 
or another clinic. 

While these investigations were in progress we came across the 
Report to the Blankshire County Council of the School Medical Officer 
for 1912. As it contained what were clearly more ample dental records 
‘than are usually made in school medical inspections, we asked per- 
mission to examine the original schedules, and it is this material which 
is analysed in the present memoir. The purpose of this first paper on 
the condition of the teeth in children will be adequately fulfilled if it 
demonstrates that there is a wide field in which there is room for 
valuable co-operation between an institute like ours established for 
research purposes, and a municipal executive having to make for 
practical ends a very rapid survey of its child population and having 
little if any leisure for research. | 

There are many urgent practical problems which could be adequately 
solved by a study of the child population of this country, but they can 
only be solved by the leisurely laboratory method of observation, by 
standardised judgments and an efficient training in modern statistical 
methods. At present the observations are too rapid to be of great 
scientific value, the judgments are personal opinions rather than real - 
measures of fact, and the statistical methods of school officers’ reports 
rarely indicate a knowledge extending beyond the elementary rules of 
arithmetic. These results are not due to any fault of the medical 
ofticers themselves, but to the inadequate system under which they are 
trained for their work, and to the speed under which they are compelled 
to form their record. 
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ON THE RELATIONSHIP OF THE CONDITION OF THE TEETH 
IN CHILDREN TO FACTORS OF HEALTH AND HOME 
ENVIRONMENT. 


Tue data analysed in this paper were collected by the School Medical Officers of the 
Blankshire County Council, in 1911, and for permission to use them I must thank 
heartily the Senior School Medical Inspector. In addition I have found much 
helpful information in the Annual Reports prepared by him which have been kindly 
sent to the Galton Laboratory. I am greatly indebted to Miss E. A. Jones for 
the saving of much labour in the preparation of the Tables used. Miss E. M. 
Elderton has allowed me to make use of work done some years ago on the correla- 
tion between Teeth and Weight, and has throughout this paper helped me with 
much friendly advice. Professor Karl Pearson has supervised the work of the 
whole paper, and I wish to thank him for his many helpful suggestions and kind 
encouragement during the past months. My thanks are also due to Miss L. de M. 
Carey and Miss I. McLearn for the diagrams prepared by them to illustrate the 
work in the following pages. 


I. INTRODUCTION : THE DATA. 


For the purposes of School Medical Inspection the whole county was divided 
into five districts, there being five Medical Inspectors, each of whom took one dis- 
trict and examined all the children in that area. In this paper we shall hereafter 
refer to the five doctors as D1, D2, D3, D4, D 5, and their allocation to the various 
regions was as follows :— 


South-West. | 


Mid-West. | Mid-East. North. South-East. 


D1 | D5 | D3 D4 D2 


From the first annual report of the School Medical Inspector for 1908, we find that 
these areas can roughly be classified as follows: The Middle region is practically 
entirely agricultural, the North is a decidedly hilly country, where the people are 
partly occupied with mining and partly with sheep farming in the moorlands, the 
South Western area and the South Eastern area contain the coal mines and iron 
foundries for which the county is noted, and most of the larger towns lie in the 
South Western area. All the doctors, however, had a mixed population of town 
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and country children to deal with, and these two populations are differentiated with 
regard to age, since the leaving ages of children in urban schools and rural schools 
are not exactly the same. 

The children inspected were those of ages 4-5 ; 8-9; 12-14 years. And as the 
chief purpose of this paper is to find any connection between the state of the teeth 
and other characters dealt with in the medical inspection, those children in the last 
age group only were considered, for by the time they had attained the age of 12 
years it was assumed that they would have no longer any milk teeth.* Consequently 
our data is immediately divided into two groups, one dealing with children attend- 
ing urban schools where they are examined after they attain 13 years, and the 
other dealing with children attending rural schools where they are examined after 
they reach the age of 12 years. In the former group, as the inspection is spread 
over the whole year, the ages of the children inspected range from 138 to 14 years 
and the mean age is 134 years: similarly, in the latter group the mean age is 13 
years, Henceforth we shall refer to these two groups of children as B 133, G 133 ; 
B13, G13, the abbreviations B and G standing for boys and girls respectively, and 
we shall be understood to mean that any 134 group is from an urban school popu- 
lation and any 13 group from a rural school population. 

As D1 had very small 134 groups, the totals being only in the region of 10, 
these have been entirely neglected in this work. . 

Primarily the data were examined with special reference to the condition of the 
teeth, but as it was found that the data could be treated from other points of 
view, this was done and the results are given here. 


II. GROUPING THE DATA. 


The total numbers of the children examined by each doctor and their distribu- 
tion in the respective age and sex groups are shown in the accompanying table, to- 
gether with the geographical and economic distinctions. 


B13. (G7 US}. B 133. G 134. Total. 
Di 143 190 16 10 359 Mid-west Rural 
D2 150 179 SS ve 980 861 South-west | Town 
Ds 257 239 921 948 965 North Mixed 
D4 295 313 263 943 1114 South-east Mixed 
Dd 360 337 941 912 1150 Mid-east Rural 
Total .| 1205 1958 993 993 4449 


A consideration of the numbers of children examined by each doctor, set out 
in the above table, shows how desirable it is that we should be able to group all the 
doctors together and work with four sets of data, one for each of the sex and age 


* Actually some children were found with carious milk teeth. 
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groups B13, G 13, B 134, G 134, for with totals of 1205, 1258, 993, 993, we should 
get much smaller probable errors of our means, standard divisions and correlation 
coefficients than with the individual totals of each doctor. Our first object, therefore, 
must be to test the distributions given by each doctor for each group of children, in 
order to discover whether the data can be grouped together and if not, to find which 
doctors we may combine. In order to obviate any possible personal equation affecting 
the results, we make our test on the distribution of the children examined by each 
doctor for weight and height, because these measurements should be invariable from 
one district to another and the records were taken by persons other than the doctors, 
so that there is no question of personal equation entering into the distributions. 

As we wish to find out if the various districts have the same type of population 
and, therefore, may be grouped together, we start by testing whether two given 
distributions are random samples of the same population on the 8-9 year groups, 
because the total numbers of children in these groups are in the region of 1000, 
a much larger number than those involved in the later groups of 13$ and 13 which 
we are to consider in these pages. If we find that as a result of this test on 8-9 
groups we can or cannot group together two districts as being similar samples 
from the same population, we are justified in accepting or rejecting such com- 
binations for our groups of older children. 

We have, then, these results for the B 8-9 distributions. 

B8-9. Probability of the distributions bemg random samples from the same 
population, all possible pairs being taken. 


D1, D2.|D1, D3.|D1, D4./D1, D5.|D 2, D3.\D2, D4.\D2, D5.|\D3, D4,/D3, D5.1D4, D5. 


Height distributions . | ‘0000 | ‘12 005 “64 | 0000 | ‘01 "0000 | -40 16 | 0005 


Weight distributions . | ‘0000 | °15 02 “42 | 0000 | 081 | 0000 | ‘09 “68 =| :005 


When we consider this table of chances, looking first at those obtained tor 
height distributions, we are inclined to accept as possible combinations the distri- 
butions of D1 and D5, D3 and D4, and D8 and D5, and to reject all the 
other combinations as not being probable. Turning now to the lower row of 
probabilities, those obtained from the weight distributions, we see that according 
to these figures the combination of D 3 and D 5 together is now more possible, and 
that the probability of D3 and D 4 being samples of the same population is much 
reduced, being ‘09, while those obtained from comparing the distributions of D 4 and 
D1,D4andD 2, and D 4and D5 are increased. We will deal with these two points 
in turn. First, the question of D3 and D 5 being a possible combination—we see 
that D 1 and D 5 divide between them the middle region of the county, which is 
described as mainly agricultural, and that apparently D 1 has that district in which 
there are very few urban schools, because the numbers of children. of the 135 
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groups returned for this doctor being only twenty-six altogether, while D 5 examines 
more equal numbers of rural and urban children. On the other hand, the region in- 
spected by D3 in the North has a mixed population similar to that examined by 
D5. We must reject the possibility of all three doctors being combined together 
owing to the low values obtained when D1 and D 3 are compared. From the 
geographical distribution we should anticipate that these three groups would show 
such possibilities, but remembering that the middle region is mainly flat and agri- 
cultural, whereas the northern region is more hilly and the inhabitants are occupied 
in mining and sheep farming—we are inclined to combine D 1 and D 5 and reject 
the possibility of combining D3 and D 5. By this arrangement, the rural schools 
of the former group would be all combined together, and they represent a farming 
community. Also the 135 groups of this combination will be entirely those of D 5 
and will represent an urban population of small towns in the pleasant central area 
of Blankshire. Whereas if we combined D3 and D5 we should have a rural 
population, some of which were from the sheep farms and the hills, and the rest from 
the more general farms of the middle region, and an urban population, composed 
of the mining towns of the North and the more rural small towns of the middle region. 
In order to test this arrangement a comparison was made of the distributions of 
weight returned by D3 and D5 for B4-5 which gave a probability of only -02, so 
we finally rejected this combination and decided to combine D 1 and D 5. 

Secondly, with regard to the curious lack of agreement between the probabilities 
in the above table in cases where D 4 is concerned, we made a further test on the 
distributions of B 4-5 with these results :— 


D4,D3 D4,DQ. 
Height distributions . ; : ¢ : "35 ‘001 
Weight distributions . ; : ; : 14 21 


Again we have the same thing occurring—that D3, D4 is a possible com- 
bination from a comparison of the distributions of height, but that the probability is 
less when we consider the weight distributions, and further that the probability 
of D4 and D2 being combined is for weight but not for height a possibility. 
The same was found when we compared the distributions of G 8-9 with these 
results :— 


D4,D8 D4,D2Q, 
Height distributions . ; : ; : he) ‘0001 


Weight distributions . ; : ‘ : 014 ‘16 


When we consider what may have given rise to this anomaly, the possibility 
arises that the weights given for the D 4 district may be in error by a constant 
amount owing to a defect in the weighing machine used, for this machine was 
carried about from school to school. The mean weights of the children in D 3’s 
area are greater than those in D 2’s area, and if the weights returned by D 4 were 
all less than they actually should be by a small amount, then we can see that the 
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probability of D 3, D/4 being a possible combination would be decreased, while the 
probability of the D 4, D 2 combination would be increased. 

The mean weights and heights for the different groups in the D 3 and D 4 
regions were found, and are shown below with the differences between the corre- 
sponding groups. 

We have the following mean values for the various age and sex groups :— 


Mean Heights (Inches). Mean Weights (Lbs.). 
Difference (3-4). Difference (3-4), 
D3. D4, D3. D4. 

B 4-5 42-052 41-915 14+ one! + 045 41:046 40°447 | 0°60 + +15) Bt] 
G 4-5 41:994 41°662 33 + 07 he 40°264 Sreete wel Oe to15) = i 
B8-9 48-237 47°916 roan 500) 20 + -06 53°540 52°500 | 1:04 + -25) 7 +-18 
G 8-9 47°876 47°803 py be» ‘09} Yi 51°341 51°083 | 026+ -25j © ~ 
B13 55°664 55°498 Wage nad Wd 75°635 74025 | 1:61 + -60 
G13 56°406 56°307 10 +18 39 + 0-9 76°882 76°639 | 0°24 + 63 1:9 + +33 
B 134 56°384 55°795 ‘08 + ‘18 - 78812 75293 | 3:52 + | i: 
G 134 57061 56612 ‘48 + 18 81°765 79099 | 2:67 + -80 


We see that whereas the differences between the means of the groups examined 
by D3 and D 4 are barely significant when compared with the probable errors in the 
height distributions, yet these differences are significant when we consider the weight 
distributions and are persistently of the same sign. 

Consequently we are led to the following proposition :— 

Given two distributions, which are samples from the same population—in one 
distribution the scale has been altered by a constant amount, how can we find the 
error thus introduced ? 

Consider the two populations given :— 


HnYr - . Yn 


San OF ~ 
Se Ue C vi CY “n. 


total N 
total N’. 


We are to alter the second distribution by altering the scale by a constant 
amount and get a new distribution. . 


CP ie Nae ae ; = +,’ se0tal N‘ 


If we'assume that the scale is too low by an amount m units where m is < 1 
then we have these values for z,’ z,', etc., in terms of 2, 2, etc. 


ihe 
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el ts Bane eet zs o au) + Lae — %) 
Zp i= Bo 5 (% — %) + Lae — 22, + %) 
25 = 2, — Be — 2%) + Legs — 22, + %) 
ih m 
Bo = te 9 (Fn — 2-2) + 9 Fn — 22n-1-+ Zn-2) 
Zin = Bq — 5 (8%, — 42%,-1 + 2n-2) + Leen — OP ie eas 
ani = lle, — Ten.1 + Qen-2) - (Oe, a i3z, se ahateeey 


where we assume that m’ is sufficiently small to be neglected, and that the fre- 
quency curve of the distribution can be represented with sufficient accuracy as the 
combination of a series of parabolas. 

Now this distribution 2,’ z' . . . 2,' 2’,,, must be comparable with y % . . . Yn 
and these two distributions should be random samples from the same population. 
The usual procedure is to find 7 


- 


sea 
oto ea aN. No = oy deaya: 
Y, + i x’ (say) 
0 


For a given number of classes into which the distributions are arranged, the 
smaller this function is, the greater is the probability that instead of having the dis- 
tribution given by the y’s we had obtained the distribution given by the 2”s. Con- 
sequently we require to choose m so that the above is a minimum. 


4-1 n+1 
No pe Ng — Nz y \ ONY, — NG 
¥ xX ~ / NN ‘U, + 2%") NN’(y, + 2, — ma, + mB,) 


0 


where a,. 8, are the coefficients of m and m? in the expressions above for 2! 2 . 


i.e. Op = $(2,5 — 2,4) for 7 ashy 2 een 
2% + 52% — 2, : 
ay = 6 
= 3Zn he: ae) + By~2 
On 5) 
11z, Sas (ED a 22n 9 
Oni = — 6 =, Obs 


we can put x” in the form 
n+1 


{(N’ + N)y, — N(y, + 2, — ma, + m*B,)\* 
NN’(y, + 2, — ma, + mB,) 


0 
n+1 


2 | Us + % — ma, + m°B,) - 2 


0 


N + N’ 
N’ 


(N + N')’y-* 
ods NN"(y, + 2%, — ma, + mB) | 
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Now this is to be a minimum, and we have the condition, found by differenti- 


ating with respect to m. 
n+1 


N ae (N+ N’)y?(a, — 2mB,) ) | 
ey — a, + 2mB,) + NN“(y, + 2, — ma, + mp,)) =f 
0 


n+1 n+1 


: y,;(a, — 2mB,) N? pas 
Le. we have Ne +z, — ma, + mp,) (N+ Nga 2mB,.) 
SN eS 
N + N”6 
We have this equation from which to find m, and the approximate values of m 
obtained from the weight distributions given by D3 and D4 for B8-9, B 4-5, and 


G 8-9—when we alter the scale of D 4’s distributions, are :— 


n+1 


| (2x — Qen1 + Xn-2) — (22 —2%1 + 2)}, for > B,. = 0. 


0 


oo ee : ‘ ; ._ m= '4 
4s : 3 ' . m='2 
G8-9 . : . ma 2 


As our working unit is 3 lbs. this means that roughly, the D 4 distributions are 
0°6 lbs. different in scale from those of D3. That is to say the machine used in the 
D 4 district is weighing } 1b. too low. If then we take this as an approximation to 
the actual facts, we find that we get new distributions for the cases considered 
which when compared with D 3 give the following probabilities of the two distribu- 
tions being samples from the same population, which we can compare with those 
obtained originally with the D 3, D4 distributions as given :— 


Bs Pi 
B8-9 : ‘ . : . 26 B8-9 A 5 é : See 
B4-5 : é : : Sains: 1) B 4-5 : : : mo ty gi 
G 8-9 : : : /11*05 G 8-9 ; : ; a) O94 


If we now compare these new D 4 distributions with the given D 2 distributions 
we have these values for the probability which we can compare with those obtained 


before.:— 
NewP.  OldP. 


B8-9 . ip . ‘04 ‘081 
B4-5 . 5 : SUG 21 
G8-9 , . E a) lo ‘16 


We see then that this assumption of wrong scale in the D 4 weight distributions, 
gives us results which conform more closely with the results obtained from the 
height distributions than originally was the case. The only doubtful case is that of 
G 8-9, where the improvement resultant upon the change in the scale is not nearly 
so great as in the other two cases. We are led then to the combination of D 3 and 
D4 and to reject all other possible combinations. We are the more inclined to 
adopt this grouping as, although the districts are geographically at opposite ends of 
the county, yet the type of population seems to be somewhat the same in both of 
them, containing both urban and rural elements. There is no justification, as we 
have seen, for combining D 2 with any of the other doctors. } 
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We shall attempt, therefore, in this work to combine the data given by D 1 and 
D 5 and that given by D3 and D4. We consider that although we have made our 
tests of sampling on data other than that actually examined later in the paper, we are 
justified in this step, in spite of the fact that an examination of the distributions of 
children of 13 and 134 would show that practically all the doctors could be grouped 
together owing to the smaller frequencies involved. As an illustration of this we 
have the table below. 

When we examine the height and weight distributions for B13, we have the 
following values of the probability of the possible combinations being random 
samples from the same population :— 


B 13. 


| 
Di, D2.;D1, D3.|D1, D4. Pree vine: D2, D4./D2, D5.} D3, D4,| D8, D5.| D4, D5. 


Height .. .| 36 | 32 | 60 | -45 | -9i | 96 | -64 | -89 | 84 |) aa 
Weight . .| 68 | -68 | -46 | -33-| -73 | -46 | -44 | +55 | -71 | -99 


We see from such an examination that we could take any combination of the 
doctors and consider that the distributions given by them were all random samples 
from the same population. | 

We must point out that we have made the tests above on the weight and height 
distributions in order to find out which districts have sensibly the same type of popu- 
lation, but that when we come to the consideration of the distributions of the various 
districts for teeth, nutrition, etc., we must examine the distributions given by the 
different doctors for any possible differences due to different methods adopted by the 
doctors in their diagnoses. 


Ill. TEETH DISTRIBUTIONS. 


(i) Considering now the teeth distributions given by the various doctors which 
represent the numbers of children in the various groups with perfect teeth and those 
having one, two, three, etc., teeth carious,we note immediately that all the doctors 
with one exception, D 4, finish up their tale of bad teeth with a group described as 
“ several,’’ meaning several teeth carious, but unfortunately all the doctors do not, 
mean the same thing by “several” and individual doctors vary the meaning of 
“several” in the examination of the different age and sex groups. In consequence, 
we are faced with the necessity for departing from the quantitative grouping of 0, 
1, 2, . . . teeth carious, to such indefinite groupings as Perfect, Moderate (1 and 2 
carious), and Bad (3 and more carious); or even into two classes Good (including 
Pertect and 1 carious) ; and Bad, including the rest. 
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The following table shows how the different doctors distribute the teeth in the 


various groups of children. 


Pf. a ls Yas 3 4, 5. 6. if 8. 9 10. 11. | Several.) Total. 
ee 
B13 a4 | 96 |\34 | 24115 | 5] 4 | 2 9 | 143 
G13 $3740) 6S Lute redeh 9 | 8 8 | 190 
B 132 0 eet ee oar aa Gee 1 Te tke 16 
G 132 TAGS Piel aoa at 10 
DQ— 
B13 15 | 26 | 49 | 20/19 | 8] 6 2 5 | 150 
G13 48 t 975) 4913) S80) out & fet | 4h 9 9 | 179 
B13: | 76 | 42 | 53 | 97 | 12 | 14] 2 | 2 24 | 959 
G133 | 76 | 50 | 73-| 86 | 18 | 8| 6] 1 12 | 280 
Pega 
B13 60 | 37 | 95 | 36/18] 1 10 | 257 
G13 66 | 36 | 80 | 25 | 24 8 | 939 
Bi3z | 49 | 98 | 84 | 97 | 19 14 | 221 
Gi3i | 58 | 49 | 64 | 25 | 25 27 | 248 
Tre 
B13 GOTT. NSO) 88 OG bid b Be Pade Wea 295 
G13 65 | 66 | 87 | 42 | 98 | 15} 8 | 1 | 1 313 
Bi31 | 55 | 64 | 6 | 45 | 14/12] 6/1 4) 1 263 
GiIsz:) 46.) 50') 681/943 }19 | 9 | 6° }04 1 1 | 243 
Di 
B13 641 36 | 25 | 7 1 1 | 226 | 360 
G13 BUN eae hat 6B jad 191 | 337 
B132 | 36 | 21] 16 | 38 165 | 241 
Gi3it | 95 | 19 | 92 | 6] 1 139 | 212 


From this table we have then these possible meanings of the group “ several ” 


as interpreted by the five doctors :— 


Doctor. 
Di 
D2 
D3 
D4 
D5 


‘* Several,’ 
more than 7. 
more than 8. 
more than 5. 
more than 10. 
more than 5, 


This divergence of opinion amongst the several doctors drive us from the 
numerical grouping of the distribution to the grouping in categories—good, bad, 


ete. 


Further examination of this table shows us other divergencies between the dis- 


tributions. 
of all proportion to the sizes of the “ several ” groups of the other doctors. 


First, the sizes of the “several” groups in D 5’s distributions are out 


Secondly, 


the groupings of the various doctors in the first three categories (Pf, 1, 2) are 
different as is seen in the accompanying table, and we are forced to the conclusion 
that the doctors have all different standards upon which they base their judgments 
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of bad teeth ; so that although our material allows us to combine D3, D 4; D 1, D5 


Increasing to a maximum. 
Maximum, then decreasing. 


Pf. | te | 2. 
D1 Increasing to a maximum. 
D2 Maximum. Minimum. Maximum. 
IBY Maximum. Minimum. Maximum. 
D4 
Dip 


we are unable to do this for any discussion of teeth on account of the divergences 
in the doctors’ distributions of teeth. 

(ii) We can see this still farther when we analyse the teeth distributions and 
find the means and standard deviations. To do this we must proceed as follows :— 

Being obliged to group the teeth in non-numerical divisions, we chose three : 
Pf:1, 2: Rest, ie. taking the perfect group as one of our three groups, combin- 
ing 1 and 2 groups into our new middle group, and combining all the other groups 
into one end group. From the distribution as given by these three groups we can 
find the mean and standard deviation of each distribution, for the width of the 
middle group in teeth units is 2, and we can express this from Sheppard’s Tables in 
terms of the o of the distributions, and having found o, we can find the distance of 
the mean from the division line between the first group (Pf) and the middle group 
ghee 

We have the following results :— 


B13. G13. B13}. G 133. 


Mean. S.D. Mean. S.D. Mean. S.D. Mean. S.D. 


1°73549 160204 135480 1:38164 — — — — 

165369 122711 1:30110 3°08976 103604 2:07329 102829 1:71227 
1:09486 143750 091406 155263 110909 147044 1-22293 1:64562 
119312 141763 118594 1:48907 1:22148 1:50068 137838 151230 
3°38860 3°69740 2°79728 3°10795 3°84057 3°60705 3°47605 295085 


Sheloheolls, 
OR ow bo 


and make the following observations on the above table -— 

(2) We have assumed that the distributions are normal in each case in order to 
get the means and standard deviations (S.D.’s). We return to this point later. 

(0) We have not included in the above the few cases examined by D 1 of B 134 
and G 133. 

(c) Of the pairs of doctors which may be taken together D3 and D4 have 
means and standard deviations which are not very different. Roughly the probable 
error of the means given by D3 and D 4 is + ‘06, and of the standard deviations + 04, 
but the means and standard deviations of D1 and D5 are very different. The 
probable errors of the means of D 5 are roughly + 13 and of D1 + -09. 
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(7) The means and standard deviations of D 5 are so widely different from the 
others that D5 must have had an entirely different method of teeth examination 
from the other doctors. When we examine this point further, we find that in the 
Annual Report for 1908 on “special ” cases, i.e. those eases examined by the doctors 
which are not in the routine years and which are presented by the teachers or picked 
out by the doctor after the routine inspection has taken place, there is the following 
paragraph (p. 25); “ D5’s ‘specials’ were more numerous proportionately than 
those of the other inspectors. This was owing to the fact that D 5’s schools were 
nearly all small country schools with few children. There was, therefore, plenty of 
time after examining the routine cases, to go round the classes and pick out the 
‘specials’ for herself.” This inclines one to the view that, if D5 had sufficient 
time after the routine inspection to examine a great number of extra cases, that she 
had time during the routine inspection to examine the mouth carefully and report 
on it more fully than the other doctors, consequently presenting distributions which 
give the average child twice or thrice as many bad teeth as the other doctors. 
Later, when we attempt to compare the doctors, we shall therefore take D 5 as the 
standard and find the differences between this doctor and the others. 

Although we should be justified @ prior? in combining certain of the doctors 
and thus have larger frequencies to deal with, since the children examined by these 
doctors are sensibly of the same type as judged by weight and height, yet these 
combinations are impossible in dealing with carious teeth owing to the different 
distributions of teeth given by the individual doctors. Consequently we lose the 
great advantage of dealing with a large number of cases, and in any discussion of 
teeth we must deal with several sets of data each having total frequencies in the 
region 200-300. In correlating teeth with other characters we take each doctor’s 
data separately and find 18 correlation coefficients or ratios each haying a large 
probable error. Having obtained these we can obtain a weighted mean from them 
and thus get some measure of correlation between various characters for the whole 
county. The results obtained would have more weight owing to the smaller pro- 
bable errors involved when larger frequencies are under consideration, if the 
doctors had had a common standard of judgment of various characters, and we had 
been able to put together at least some of the data which they obtained. 

(iii) We return now to the question of the teeth distributions being Gaussian 
or normal, which has been assumed to be the case when we found the means and 
standard deviations above. Actually an examination into the distribution given by 
D 4 for B13, which does not contain a “several” category, shows us that this parti- 
cular distribution is not normal, but on the contrary is decidedly skew, being best 
fitted by a Type I. Pearson Curve of limited range. The equation to which is 


aa 86°389(1 _ ae (1 " ce 
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This curve is shown in the diagram, together with the given distribution in the form 
of a histogram. 
The theoretical frequencies were obtained from this curve and the theoretical 


s 
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AONANDSYS 


frequencies given by the Gaussian which would fit the dat 
from Sheppard’s Tables. These 


frequencies observed. 


a best were’ obtained 
are set out below and compared with the actual 
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No. of Carious Teeth. | — 3.'| — 2.| —1. PF; up 


2 3 4 5. 6 7 8. | 
Theoretical (Skew) | — | — | — | 61-1 | 84-0 | 67°5 | 42-6 | 22-7 | 102] 43/15) 11] 295 
Observed =.) 1} — | — | —) | 607/77 | 80° | 36 | 26/11 |3-|1 |1 | 295 | 
Gaussian . .| 0-5 | 3:3 | 14:0 | 38-2 | 67-4 | 77-0 | 56-9 | 273] 85) 1-7] 02/0:0| 295 | 
: } | | 


It will be seen that the skew curve shows more agreement with the observed 
distribution than the Gaussian, and the result of goodness of fit tests made to com- 
pare these, emphasises this, for we obtain probabilities of (95 when comparing the 
skew with the observed and ‘003 for the other case, and we see that the Gaussian 
does not fit well the observed data. 

We should hardly anticipate for boys aged 13 years, whose teeth are new and 
therefore probably less carious than the teeth of older boys, that the distribution 
would be normal. We should anticipate that the distribution would be more 
normal at a later age. Owing to the fact that the other doctors introduce the 
indefinite term “several” into their distribution of teeth, we can only consider 
the teeth distributions in indefinite groups and work out means, standard devia- 
tions, and later correlation coefficients, using the methods which would apply 
were the distributions actually Gaussian. We fully recognise, however, the as- 
sumption made. 

(iv) We now turn to the association between carious teeth and the weight of 
the child. 

We first form a table for each of the age and sex groups for each doctor, 
making 18 in all, having the teeth in two groups Good and Bad, the Good group con- 
_sisting of those given by the doctors as Perfect and 1 tooth carious, and the Bad group 
consisting of the remainder. The weights are distributed into several groups, each 
group having a range of 3 lbs. such a group being 524-557 lbs., the mean of this 
group being at 543 lbs. We take the limits of each group at § 1b. intervals because 
the actual weights were taken to the nearest + lb. and such grouping obviates any 
difficulties which might arise as to the frequency of a certain weight falling partly 
into one group and partly into another. If we had taken our limits from 53-56 Ibs., 
in the particular instance above, this might have occurred. 

The ‘‘biserial 7” method was used and we obtained the correlation co- 
efficients (see next page). 

We note that these correlation coefficients are all positive in the case of boys, 
but. that they are either not significant or are doubtful ; that in the case of girls 
they are positive and negative, only two being sufficiently large to be just significant. 
We see-then that there is practically no correlation between teeth and weight in 
any of the 18 cases considered above, and the weighted mean of all these small 
correlation coefficients is itself less than three times its probable error, so that we 
may say that the Blankshire data, considered as a whole, shows no correlation which 
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is significant between teeth and weight for school children of 12 to 14 years; and 
regarding weight as some guide to health we may assert that the data examined 
shows no correlation of any importance between the state of the teeth and the 
health of the child. 


TABLE OF CORRELATION COEFFICIENTS BETWEEN TEETH AND WEIGHT. 


(+ sign indicates that better teeth and greater weight are found together.) 


B13, G18, B13}. G 133. 


2254 + 0766 t+ ‘0387 + -0696 * = mS 


Di ot = 

DMs: + ‘1290 + :0478 t + ‘0081 + -0492 * + -0973 + 0611 * — 0512 + :0672* 
D3 + °0919 + :0552 * + °1150 + -0563 t+ + ‘0153 + -0594 * - '0244 + -0568 * 
D4 + °1490 + -0517 t+ — 1819 + :0497 + *0624 + 0529 * — ‘1281 + :0556 t+ 
iD) + ‘0716 + :0940* + ‘2646 + :0837 - + ‘0776 + :0540* + ‘0727 + :0513* 


Mean 1, weighting each value according to its P.E., is + °0381 + -0136. 


Although we were handicapped by not being able to group some of the data 
together and thus obtain a result which was based on a frequency of about 1000, yet 
when we find that separately the correlation coefficients are all small and doubtful, 
we can draw our conclusions as above with as much reliance as we should have been 
able to do, if it had been possible to combine our data as originally we had hoped. 

(v) We pass now to the fundamental problem of this paper. 

(a) We shall attempt to find expressions for the personal equations of the 
doctors from their distributions of teeth. Here we must remember that D 1 and 
D5 take random samples from the same population and D3 and D4 also ‘take 
random samples from another population, so that we can at most compare D1 and 
D5 together and D3 and D 4 together. 

Consider D 3, D 4. 

We will assume that they take a sample from the same population given by 

ca mess a normal distribution 
S27 .o 


and that they then distort the distribution in some way, so as to produce another 
mean and another standard deviation. 


Let us assume that the distribution given by D 3 for B 13 is 
ag Nese 
~  / 2a 
and that the distance of the mean from the division line (O) between perfect. and 
1 carious tooth is 725. 
' Then the equation of the distribution referred to O as origin is 
yal Nankai 
J 27 Co 


ipa te ORI Oe +r between 2 and 3 x P.E. 
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Now suppose that in order to reduce this distribution given by D3 to the 
original distribution of the population from which the sample was taken, we need 
only expand or compress the units of teeth represented along the axis Oz. That is 
to say, let us put X = A,v and Z = z/), since the total frequency is unaltered and 


we have the distribution given as 


Pa Nem Ne 2k-Asmayeastort 
sg J 2105 J/ 2arosds 


Now if this is the equation to the original distribution, the original S.D. is 
\,o; and the original mean, measured from the division line between perfect and 
1 carious tooth is \ym;. Let us try this hypothesis, assuming in the case of D 3 
a stretching of the #-unit represented by ); and in the case of D 4 a stretching re- 
presented by A,. Let us denote the means and 8.D.’s of the populations from which 
the samples were taken according to the following table :— 


8.D. Mean. 
B13 ; : : eG m 
G 13 3 é ; eo. mv 
B13}. : A Pas mm” 
G134 34 : a” mm” 


We know the means and 8.D.’s of the distributions given by D 3 and D4, so we 
shall get the following system of equations :— 


B13 1:09486, -m =0 1:19312\,-m =0 
1487504, - 0 =0 ‘1:41763\,-10 =0 
G13 091406, - m’ =0 1:18594A,-— m’ =0 
1:55963,-¢’ =0 1:48907A,-c' =0 
B 134 110909, - m” =0 1-22148, - m” =0 
147044\,- 0" =0 1-50068,- 0” =0 
G 134 1:22993 4, — m’” =0  1°37838, — m'” = 0 
1:64562., - 0” =0 1:51930A,-0¢” =0 


There are 16 equations and we desire to find ds, \,, m, m’, m”, m’”, 0, o, 0”, oo”. 
We find the best value of these 
ratios by means of the principle of least squares ; they are :— 

°743634 m’” 


That is to say, there are 9 unknown ratios. 


A, = '766343 m” 
m = ‘86314 m’” 
mv’ = ‘79119 m’” 
m”" = 87914 m’” 
m” =m" 


, 
Na 
oe 
' 
oe 
” 
oe 


yr 


1:07791 m'” 
1:14858 m’” 
1:12141 m’”’ 
= 1:19285 m’” 


We have in ); and h, a means of comparing D3 and D 4, for if we take 


D 4 as standard and assume \, = 1, we have immediately \, = 


‘766343 


and the means and §.D.’s of the original populations from which D 3 and D 4 drew 
their samples are as below. These may be compared with the given means and 


SL).'s 61. a 


B13 
G13 
B 134 
G 13} 


Mean. 
1°1607 
1:0639 
1:1822 
1°3447 


8.D. 
14495 
15445 
1:5080 
16041 


Mean D 4, 


11931 


1:1859 


1:2215 
13784 


8.D. D4. 
1:4176 
14891 
1:5007 
15123 
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Let us then apply this stretch A, to the actual means and S.D.’s given by D3 
and we have— 


Mean. om BF 
B13 P ; , . 1:1283 1:4814 
G13 ‘ : : . 0°9420 1:6000 
Bah) 9 Mee 1000 ed lg 
G 134 ; ‘ : . 1°2603 1:6959 


We may compare these also with the calculated means and S.D.’s of the supposed 
original population. Now the probable errors of the means and S.D.’s calculated 
from the given data are :— 


D3. D4, 
P.E. Mean. PH. 8:-D. P.E. Mean. PBs: Ds 
18) 115} + -0869 + -0716 + 08471 + -0679 
G13 + -0937 + -0840 + -08541 + :0707 
B13$ + 0946 + 0790 + :08979 + :0750 
G 134 az UO HE + -0849 + ‘09791 + :0806 


Thus the P.E.’s of the means and S.D.’s of the original population which are 
given above and which have been calculated as shown by solving certain equations 
by the methods of least squares, will be at least about + “10 and + ‘10. Comparing 
then the three tables of means and S.D.’s above, viz. of the original population, of 
D 4 and of D 3 modified by ),, and bearing in mind the size of the probable errors, 
we see that the differences between these three tables are not very great and we 
may infer that such stretching as is given by ) may represent the necessary change 
to make in D 3’s distributions in order to reduce them to the standard of D 4. 

To consider what \ means in terms of the distribution given by D 3, let us ob- 
tain, from the table of means and S.D.’s of D 3 after \; has been applied, new dis- 
tributions of the teeth in the three categories, Perfect : 1, 2 : the Rest, and compare 
these with those given by D 3, before any application of \ has taken place. 


. mean 
We have from the ratio Sp. the number in the ‘‘ Perfect ” category, and since 


the original mean and original 8.D. are each multiplied by ) this ratio is unchanged 
and we still have the same number of cases in the first category ; and 
Further, since the breadth of the middle category is 2, we have from the ratios 


2— mean : yee : ; 
oh a the numbers in the ‘“ Rest” class: thus we obtain the whole distribution, 


as below :— 
2—mean | 

2—mean. ‘ ‘‘ Rest” 

S.D. se: otal. Category. 
B13 ; A : ‘87171 "58844 *72188 QAP, 67°31 
G13 4 5 é 1:05803 66125 “74577 223 56°69 
B13} : 3 : *85704 *56558 | *71416 913 60°88 
G 13} : : ; "73972 ‘43619 ‘66865 293 73°89 
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We have then these distributions—the supposed original distribution and that 
given by D 3 :— 


B13. G 13; B134 G 134 
PE: 12) Rest. | T. | Pf. Uo, Rest. | T. | Pi. 1a Rest. At, ileaie 1. Rest. | T 
54 120°69| 67°31 | 242] 62 |104:31| 56:69) 223] 48 | 104:12| 60°88 | 213] 51 | 98-11] 73°89) 223 
54 124 64 949.1 62 | 107 54 923} 48 | 107 58 O13 fol | 101 71 993 
Difference | +3°31]— 3°31 + 2°69 | — 2:69 -+- 2°88 | — 2°88 + 2°89 / — 2:89 


From this table we see that D 3 compared with D 4 underestimates the number 
of carious teeth in the mouth and in consequence has slightly too many cases in the 
middle category and the same number too few in the “ Rest” category. The per- 
centages of the numbers placed in the wrong category to the total numbers examined 
are :— 

B13. 
1:37 per cent. 


G13. 
1:21 per cent. 


B 18}. 
1:35 per cent. 


G 133. 
1:30 per cent. 
so that we see roughly 1°3 per cent. of D 3’s cases are placed in the wrong class and 
we could use this as a means of reducing teeth distributions given in future by D 3 
to the same scale as that used by D 4, and when this has been done we could com- 
bine data given by D 4 and D 3. 

We know that D1 and D 5 take their samples from the same population. Let 
us then attempt to combine these two doctors as we combined the teeth distri- 
butions of D 3 and D 4. 


We will denote the means and S.D.’s of the supposed original population, as 
follows :— 


Mean. §.D. 
Bi38. M > 
Gis. MW’ >’ 
B 134 Maa ost 
G 134 MM” > 


Calling \,, \; the stretching coefficients applied to D 1 and D 5 distributions respec- 
tively in order to reduce them to the original we shall get these equations :— 


B13 
G13 
B 134 


G 134 


3:38860), 
3-69740A,, 
2-797 28), 
310795, 


3:84057A, — 
3-60705A, — 
347605), — 
9-95085\, — 


173549, - M =0 
160204, - 3 =0 
1:35480A, - M’ = 0 
1:38164\, - 3’ =0 


Obtaining the best values of our unknowns from these equations we have :— 


2 
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A, = 2°133259), 
M =354543\, % = 355748, 
M’ =2:84371, 3’ = 302767, 
M” = 3840574, 3” = 3°60705A, 
M’” = 3476054, 3" = 2°95085a; 


We can now compare D 1 and D5, for if we assume D 5 is the standard then 


\; = 1 and we have 
dy = 2°133259 and 


Bist c . M = 35464 Sf] 079 
Cai Ue . M = 28437 x = 30277 
Bi38s . . M” = 3°8406 =" = 36071 
G13%. M” = 3:4760 = = 2°9008 


which are the means and 8.D.’s of the original population from which D5 and D1 
drew their samples. 

We must compare these with the means and S.D.’s of the distributions given by 
D 5 and with those of the new distributions obtained by applying to D 1’s distribu- 
tions the \, obtained above. 


D5. as 
Mean. S.D. Mean. S.D. 
| B13 : ; 3°3886 | 3°6974 3°7022 3°4176 
G13 : : 2°7973 3:1079 2°8901 2°9474 
Bas. 3-8406 36071 ae oa 
G13, . é 3°4761 | 2°9509 — — 


Now the probable errors of the means and S.D.’s given by D 5 and D 1 are :— 


D5. Di. 
Mean. S.D. Mean. 8.D. 
B13 + -1966 + +9953 1527 + +1219 
G 13 + -1691 + -2965 + 1199 + -0865 
B 134 + -9594 + -3728 x ies 
G 134 + °2983 + -2939 — : — 


and the probable errors of the means and S.D.’s given above for the supposed 
original population will be at least of the order of + -20 and + -20, and we see that 
the differences between the means and S.D.’s in the tablés above for the original 
population and for D 5 and D 1 modified by \, are not unreasonable. 

We note that whereas when we compared D 3 and D 4 the ratio of \, tod, was 
nearly unity, indicating that there was little difference between the judgments of 
teeth given by these two doctors, yet when we compare D5 and D1, we get the 
ratio of d;/A, to be 2 roughly, indicating that D 1’s judgment of teeth differs from D 5’s 
judgment by a considerable amount. We will now investigate this point further 
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and attempt to translate \,/A, into a simpler meaning of the difference between D 1 
and D 5. i 
Let us then give the D 1 distributions the stretch }, and find the new distribu- 


tions corresponding to the means and 8.D.’s we obtain in this way. We have : — 
Mean. 8.D. 
, B13 3°7022 3°4176 
G13 2°8901 2°9474 


J {WIGS ie. hes 
The ratio SD. will give us the number of cases in the “ Perfect” category which 


will be the same as before since \ multiplies both the given mean and given 8.D. to 
get the mean and S.D. of the original population. To get the numbers in the 


2— mean 
‘‘ Rest” category we take We ao 


2—mean. ieee £ (1 + a). Number. Rest Category. 
Bas = 1-7022 — 4981 *3092 u Wade 84:28 
G13 — “8901 = 3020 3813 a 535} 94°66 
Thus we have :— 
B 13. G13 
PE. 2s Rest. Total. a Pa, | ae Rest. | Total 
* ¥ 
Original distribution a7, 20°72 84:28 122 95 | 33°34 94°66 | 163 
Given distribution .| 17 52 53 129 95 | 79 49 | 153 
Difference : + 31:98 = plete + 45°66 — 45:66 | 


That is to say compared with D5, D1 greatly underestimates the number of 
carious teeth in the mouth with the result that too many cases are placed in the 
middle category by this doctor and too few in the “ Rest ” category, the percentages 
of cases which are thus transferred being :— 


B13 25°64 per cent. 
GTS 4 « ; ; 29°84 


the mean of which is 28 per cent. 

Thus the result of D1’s under-estimate of the number of carious teeth in any 
child’s mouth means that roughly 28 per cent. of the cases returned as having 
carious teeth at all are placed in the wrong class. We could use this figure to 
transfer any teeth data given by D 1 to the same standard as D 5, so that we could 
combine these two doctors’ data. 

Let us return to p. 18, and now take \, = 1. 
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If we equate ), to 1 and compare D 5 with D 1 we now get :— 
B13 M = 1'6620 > = 16676 
G13 M’ = 1°3330 Ss = 1:4193 
B18. M” = 1°8003 3” = 16909 
G134. M’” = 16295 >” = 1:3833 


The means and S.D.’s of the distributions from which D5 and D 1 are supposed 
to have drawn their samples. 

We shall compare with these the means and 8.D.’s of the given distributions 
when they are modified by \; and ),; we get as new means and S.D.’s for the D5 


distributions :— 


Mean. S.D. 

eS oe 1°5885 1°7832 

Gi38. ass lies 1°4569 

B 134 1:8003 1°6909 

G 134 1°6295 1°3833 

and for D 1 distributions :— 

; Mean. S:D; 

TEER ee 1°7355 1:6020 

Gis 1°3548 1°3816 


so that we see these figures for the original given distributions conform very closely 
to the figures we have obtained on our hypothesis for the actual means and S.D.’s 
of the population from which the two doctors have sampled. We proceed as before 
to find the numbers of cases in the three teeth categories for the D 5 distributions :— 


2 —Mean. : as 4(1 + a). Number. Rest Category. 
B13 4115 ‘2374 5938 345 140°13 
G13 “6887 A727 6818 326 103°78 
B 134 "1997 ‘1181 ‘5470 293 101:02 
G 134 3705 ‘2679 “6056 201 19°27 
and we have :— 
ee G13, 
lee ee, Rest. Total. PE LoD, Rest Total. 
Original distribution 62 149°87 140°18 345 60 162:27 Os ee 326 
Given distribution . 62 60 223 3456 60 70 196 326 
Difference — 82°87 | + 82°87 — 92:27 | + 92:97 
B13}. G 134 
Me, aA Rest. Total. Pf, ee Rest. Total. 
Original distribution 32 89:98 101-02 223 24 Cleve 79:2 
Given distribution . 32 36 155 293 24 38 139 : ait 
Difference — 53°98 | + 53-98 — 59°73 | + 59°73 
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That is to say compared with D1, D 5 greatly over-estimates the number of 
carious dentures with the result that too many cases occur in the “ Rest” category 
and too few in the middle category, representing cases with slight caries. The per- 
centages of cases thus transferred being :— 

B13. G13. B 133. G 134. 
24:0 per Sent 28°3 per cent. 24°2 per cent. 29°2 per cent. 
so that roughly 26-4 per cent. of cases are transferred in this way. This is practi- 
cally the same figure as was obtained when we compared D 1 with D 5 as s standar d, 
and obtained the percentage of cases transferred by D 1. 

Again, we could use this figure above to transfer any teeth data given by D 5 
to the standard used by D 1. 

We see from the above that D5 compared with D1 greatly over-estimates 
the number of carious teeth. This seems hardly likely, and we must look further 
for the cause of the discrepancy between these two doctors. We note, then, that 
in the above we have assumed that all the doctors mean by “Several” 3 carious 
teeth and more, because we have included the “Several” cases in the “ Rest ” 
category of the distributions. It may be that D 5 has used “Several ” on occasions 
to indicate the presence of two carious teeth or possibly one carious tooth. We 
shall investigate this further when we try to find out what actually is meant by 
“Several ”. 

(b) Proceeding with the discussion on the above results we see that in the case 
of the D5 and D1 combination, which represents a rural population, the means 
are in the neighbourhood of 3°5 when we regard D5 as the standard, and in the 
case of the other combination D3 and D 4, which represents a mining and in- 
dustrial population the means are in the neighbourhood of 1:2. Now we should 
not anticipate that there would be any great difference between the means of 
these two types and must conclude that the standards we have taken D 5 and D 4 
respectively are widely different in their returns of the number of carious teeth. 
When we use D1 as the standard in our first combination we see that the means 
are in the neighbourhood of 1°5 which is more in agreement with the results 
obtained from the D 3 and D4 combination. From this we would infer that D1 
should be taken as the standard in the first group in preference to D 5, and inquiry 
reveals the fact that in the medical inspection for 1911, three doctors D 1, D 3, and 
D 4 arranged to hold a more detailed inspection of the mouths, reporting discolora- 
tion, uncleanness, etc., in addition to caries. We shall refer to the matter later 
when discussing the association between cleanliness of the teeth and caries. This 
fact leads us, then, to take D1 as the standard in the first combination, since the 
figures given by this doctor are probably the result of more careful examination of the 
teeth, and D 5’s distributions as given must be modified by assuming that the number 
of carious teeth is over-estimated or we must conclude that we have been wrong in 
assuming that this doctor denotes by “ =e ” three or more carious teeth. As the 
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first alternative seems rather impossible we shall investigate the D5 distributions 
on the assumption that ‘“‘ Several” in this case means one, two, or more carious teeth. 
This alternative also appears artificial, in so far that it does not seem likely that a 
doctor would describe a case as having several carious teeth when only one was in 
that condition, but we will work with the data on this assumption and compare the 
results with the previous results obtained on the other assumptions. When we look 
again at the original teeth distributions we see that we must modify our first idea 
of what the various doctors meant by “Several”.* We have supposed that “Several” 
meant any number of teeth beyond the highest number returned by the doctor in any 
distribution. Thus D1 returns, in the B 13 distribution, two cases having seven 
carious teeth and we assumed that “Several” meant eight or more, and similarly 
with the others. But closer inspection of these distributions reveals the fact that it is 
really impossible to attach this meaning to the numbers returned as “ Several,” and 
especially is this the case with D 5. To the tail of a distribution of teeth such as :-— 


0. a, | 2, | 3. 4, 
f 


| 
64 36 25 | 


we cannot fit 227 cases starting at six teeth, and we are driven to the conclusion that 
these 227 cases must include some with two carious teeth and_ possibly some with 
one carious tooth. Similarly with D1 and D2: we must conclude that “ Several ” 
includes cases of five and more carious teeth. With the D3 distributions we can 
assume quite reasonably that ‘Several’ means five and more. Such modifications 
of our impression of the meaning of “ Several ” will not invalidate the previous work 
where we have taken the teeth as divided into three categories (because in effect in 
this work we have assumed that “Several” may mean three and more), except in 
the case of D5, and here we see the reason why on our previous assumption the 
means and 8.D.’s for the D 5 distributions were so widely different from those of 
the other distributions. Again when comparing D5 and D1 we said, taking D 1 
as standard, that we must take out some of the cases from D 5’s “ Rest” categories 
and put them in the middle categories, which is equivalent to saying that our tacit 
assumption that D5 means by several three or more, must be modified and must 
mean two or more, or possibly one or more. If we agree to assume that in this case 
“Several” includes cases of two carious teeth only, we may just as reasonably go one 
step further and assume that “Several ” algo includes some cases of one carious tooth. 

So far we conclude then, on the evidence before us that we were wrong to sug- 
gest D5 as the standard in the first combination, that the returns of D 1, D3, and 
D 4 are probably the best since these doctors made a more careful investigation of 


Inquiries made recently, ie. 10 years after the original observations, were not successful in 
throwing any light on the meaning of “Several”. 
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the state of the mouth ; that the mean number of carious teeth for children of these 
ages under consideration is in the region of 1:4 (we see that we get figures of the 
same order in the D 2 distributions), that the standard deviations of the distribu- 
tions are all in the neighbourhood of 1°5, that D5 means by “Several” one 
or more carious teeth, and that D1, D2, and D3 mean by “Several” five or 
more carious teeth. We cannot get any reasonable comparison between the different 
types of population as represented by the various combinations because there is 
apparently no consistent change from B to G groups or from 13 to 135 groups as 
the table shows. 


D1, D5 Combination. D3, D 4 Combination. D 2. 
Mean. S.D. Mean. S.D. Mean. 8.D. 
Beles F : 1°66 1:67 1:16 1:45 1:65 1S} 
Goldie 4 : 1:33 1:42 1:06 1:54 1:30 3°09 | 
Bilge. a: P 1°80 1:69 1:18 1-51 1:04 2°07 
G 133. ; 3 1°63 1:38 1:34 1:60 1:03 lReyial 


These results are, of course, obtained on the assumption that the distributions 
are approximately normal or Gaussian. 

When we examine the table of the teeth distributions for the various age and 
sex groups given by the different doctors, we see immediately that a difficulty arises 
in the interpretation of the “Several” groups which occur in these distributions. 
We shall attempt to find out what each doctor means by “Several,” using the know- 
ledge we have already obtained, that the data given by D1 and D5 can be com- 
bined and that the data given by D 3 and D 4 can also be combined. 

(1) D1 and D5.—We see from the distributions that it is fair to assume that 
D 1 has used the word “Several” to indicate in certain cases children who have 
five or more teeth carious, and that D 5has used the word in a different sense, viz. 
to indicate cases which occur of one or more teeth carious. We shall assume that 
this is the case. We shall also assume that each doctor is consistent in taking the 
same proportions from each group to form the “Several” group. We shall have 
then the following distributions given by D 5 :— 


PE. i D3 3 4 5. 6 7 
| re 3 | 
Bis | 64 | 36+ 297A, | 25+ 297a,|7+227A,| 227d, | 1+ 227A, | 297A, | 297d, | 
Gage Gl. | 38. 4091-0) 34-2198 A, 7h 490A. 4) Oe Od Ap | 1+ 191d, | 191A, | 191, | 
B13¢. | 36 | 21 + 165A, | 16 4+ 165d, | 8.+4165d, | 1654, 165A, | 165A, | 165A, | 
G134 | 25 | 19 + 189A, | 22 + 189A, | 6+ 189,;|7+139,| 139A, | 139A, | 139A, | 


where },, ds, etc., are to be determined. 
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We shall have the distributions given by D 1 :— 


PE, il’, 2. 3. 4. 5. 6. Ve 8. 
B13 24 26 34 24 15 (14 9p, 44+ 9g Oo Oe 
G13 33 40 58 17 99° 0 94 Bi. 8 +O iy | bye 8 jig 


where the y's are to be determined. 
We find the ’s and y’s by the method of least squares assuming that the dis- . 
tributions of these two doctors are random samples from the same population. As 
D1 only deals with B13 and G13 we can only use these two of the distributions 
to find our X's and p’s. 
Let us consider the distribution B13. Divide the frequency in each group by 
the total: we have :— 


3. 4. 5. 6. | ts 


Pf. ip 2, | 
D5 | +1778} 1000+ 6306), | ee A eee 6306), | (0028 + 63062, ae 63062, 
D 1/| -1678| +1818 2378 ee ‘1049 | -0350+ -0629p,; | 0280+ 0629, | -0140+ 0629, 


When finding the probability that these two distributions are samples from the 
same population, we take the differences in the above series, we square these differ- 
ences, etc., and obtain a y*. This x’ must be small in order that the two distribu- 
tions shall belong to the same population, so that we get equations for )’s and BS 
by considering that these differences are as small as possible and actually assuming 
them to be zero. We then have these equations :— 

‘6306 A, = *0818; -6306 A, = +1684; -6306 A, = 1484; °6306 A, = :1049; 


6306 A, — -0629 »; = 0322; -6306 A, - -0629 p, = -0280; 
6306 A, — 0629 n, = 0140; +6306 A, ~ -0629 A, = 0, ete. 


ll 


We get similar equations when we consider in the same way the distributions 
of carious teeth for G 13. They are :— 
5668 A, = 0977; “5668 A, = -2044: +5668 A, = ‘0687; 5668, = “1010; 


5668 A; — 0421 p, = 0444; 56682, — -0491 p, = 0158 - 
56682, — 0421 p,=0; “5668 Ay — 0421 p, = 0, ete. 


At present there is no limit fixed to the number of )’s and L's. 
We remember that 

Ay tt As PEA eae Soa 

feb pgs py + 1. = 1 


so that our )’s and p’s must be such that they fulfil these conditions. 


We find actually when we get the best \’s and ps to satisfy these equations that 
we have :— 
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A, ='15138 pp, = “9250 

A, = 3089 pg = “0750 

A, = °1847 and A,, As, etc. = 0 
A, = 1716 Pry Pg, etc. = 0. 
A, = 1582 

A, = 0253 


Using these )’s and p’s to interpret the “ Several” categories of D5 and D 1 


we see that we have :— 


TEETH DISTRIBUTIONS. 


B13. PE. DIP Did: 3, 4, | 5. 6. | e Totals. | 
| | 
| | 

D5 ? 64 . 70°3 95-1 48:9 38:9 36°9 OV | ~- 359°8 | 
D1 : 24 26 34 24 15 13°3 4:7 | 2 | 143 


The probability P obtained by using the test that these distributions should be 
random samples from the same population is °36 which indicates that so far the 
method assumed above is justifiable since it does conform with previous experience 


on the height and weight distributions. 


G13. PE. | i'd | 2. Bars 4, 5. | 6. 
: | Pelle. 
| 
DS : 61 66:9 93-0 49:3 378 SIM ee 4-8 
et Be 40 58 ay 22, 16°4 | 3°6 


For girls P is ‘9; which again helps to justify the method used. 


Using the same )’s we can obtain the distributions for D 5, B 135, G 133 :— 


D5. 
: 
| Pf 1 2. 8 4 5 6. | Totals 
| 
B13} 36 46 67 33°5 28°3 26:1 4:2 241-1 
3°5 212 


G 134 25 40 64°9 31:7 24°9 22 


We will note here that these distributions are all definitely skew. 
We proceed to obtain the means and S.D.’s of these distributions separately 


with the following results :— 


D 5. Dik 
Mean. S.D. Mean, S.D. 
1506: : . 9°1720 + -0566 1°5934 2:0007 + -0988 1-7521 
G13 ; : 2°1240 + -0576 1:5682 2:0979 + 0765 1:5633 
B 134 ; 4 2:2787 + ‘0685 1:5775 
G 134 4 ? 2°3373 + :0700 1°5102 
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If we now combine these figures we obtain means which will represent the 
mean number of carious teeth in children in the rural region in the middle of the 
county. They are :— 


Biss : ; . 21233 + *0491 
Gels : : . 2°1708 + ‘0460 
B 134 ‘ : . 2:2787 + -0685 
G13} : ; . 23373 + -0700 


and it will be seen that the means in each age group are greater for girls than for 
boys, and though the differences are not actually significant yet they may be of some 
importance since they exist for both age groups : in addition, we note that the older 
children have on the average more carious teeth than the younger, the differences 
here being greater than before, though still not very significant, but these differences 
again gain weight from the fact that they occur for both the sex groups. Such in- 
crease in the number of carious teeth with age we might anticipate. 

In addition the above tables of means and standard deviations for the two 
doctors, agreeing as well as they do, help to justify the original assumptions on 
which the method outlined above was based, and indicate that it is extremely 
probable that these assumptions and the consequent values of the \’s and p’s are near 
the truth. In this way we have obtained-a method of actually redistributing the 
“Several” totals into the groups from which they were drawn and the manner of this 
redistribution in each case gives some indication of the personal equation of the two 
doctors. From the p’s we see that D 1’s “Severals” should really be mostly in the 
“5” group with a smaller percentage in the “6” group: while D 5’s ‘“Severals ” 
are to be distributed among all the groups from 1 to 6 ina fashion which can be 
seen at sight, from an inspection of the )’s, to be similar to the skew distribu- 
tions obtained above for the different groups when we substituted for the \’s 
and p’s. 

Now we wish to compare this method of dealing with the distributions with 
our first method. That method gave us, when we compared D5 with D1, the 
result that we must transfer roughly 26 per cent. from the “ Rest ” category to the 
middle category. In our later method of dealing with these distributions we have 
assumed “ Several ”’ to include possibly cases of one and two carious teeth, and if we 
find out the percentages of these cases to the whole frequency we have a figure 
which we can compare with that obtained by the first method. 

We have the table given on the opposite page, and we find the average amount 
* transferred is 29 per cent. ; thus we obtain practically the same figure as before, 
which was 26 per cent. Judged from this standpoint the two methods of dealing 
with the distributions give the same result. 

But when we compare the means and standard deviations obtained by the two 
methods we see that there is a very significant difference between the means. By the 
second method they are in the neighbourhood of 2°1, whereas by the first method they 
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D5. Given Distribution in Three Categories and Modified Distribution 
in Three Categories. 


Pf oe Rest. Total. 

B13 Given. 64 61 935 360 oOo. a6, 
Ney ear 64 ies 404 959-8 | aon 270 Ber cent 
Difference . , — 104:4 104:6 — 

Gis} Given. 01U 61 72 204 337 879 _ 96-1 
Newt eek m 61 159°9 1161 337 337 He 3 
Difference . : — 87:9 87°9 — 

¢ 

Bi34Given . . 36 37 168 241 nO 51-5 
Newillk am 36 113 92:1 241-1 241 — oP 
Difference . : 3 76 75:9 = 

G134Given . . 25 41 146 212 64 30.9 
New. 3 25 104-9 82-1 912 912 — Be 
Difference . : — 63°9 63:9 = 


are smaller, nearer to 1°5. This difference is due to the fact that when working 
with the distributions in three categories we assumed normality for the distributions, 
whereas by the second method we have made no such assumption and have found 
the means and standard deviations from the distributions modified by the \’s and p’s. 
We can compare the differences obtained in this way with the differences in the 
means of D 4’s distributions (i) when the distributions are assumed to be normal ; 
(ii). when the actual distributions as given are used to obtain the mean. 
D4. Means of distributions. 


(i) Assuming Normality. (ii) Distribution as given (Skew). 
B 13 : ‘ 11931 18203 
G13 Ah. ae 1:1859 19681 
B13. ‘ 1:2215 1:8859 
G134 : 13784 2°0207 


Here again we see the same difference between the means obtained in this way 
and we realise, in these cases of very skew distributions, how badly the Gaussian fits 
the actual figures. 

So far then we have obtained a result which expresses the difference between 
D 1 and D5, which we might term the “ personal equation” in the matter of teeth 
distributions, and which results from an attempt to interpret “Several”. D1 
classes as “ Several” some cases of five carious teeth and fewer cases of six carious 
teeth, whereas D 5 puts in the ‘Several ” class, some cases of one, two, three, four, 
five, six carious teeth. We will now deal with these results in another way. 

Consider D1. We have come to the conclusion that the tails of the distribu- 
tions given by this doctor should be :— 
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N ' No. of 
Osi ons Teeth. 2 | 6. if econ Tecth. Bo) 8. | To aes 
whereas they are given i. 
B13 13°3 | 4:7 | 2 B13 5|4|2 9 
G13 16:4 | 36 | — G13 9|/3|;—] 8 


That is to say 8°3 cases out of 13°3 of five carious teeth are returned as “ Several,” 
74 9) ” 164 9 ”? ? ”? 9 


these figures give us 62 per cent. and 45 per cent., ie. roughly about 50 per cent. 
of cases of five carious teeth are returned by this doctor as “ Several”. 
Again ‘7 cases out of 4:7 of six carious teeth are returned as “ Several,” 
and ‘Oar, a 3 Oi, * 3 : 
which give us 15 per cent. and 17 per cent., ie. tela about 16 per cent. of cases 
of six carious teeth are returned as “ Several ” 

Consider D 5. The distributions given si modified are :— 


B 13 G 13 
Pio ue By 3. 4, 5. 6. | Sev. Pie 2. 3. 4, 5. 6. | Sev. 
New .|64/ 70:3 | 95:1 | 48-9 | 38-9 / 36-9) 5-7 | — | New ./61/ 66-9 | 93:0 | 42°3 | 37°8 | 31-2 | 4:8 | — 
Given.|64/36 (25 | 7 | —|1 | — |927]Given./61/38 |34.| 7 | 5 | 1 | — /191 
Diff, .|—| 843) 70:1| 41-9| 38-9] 35°9| 5-7 | — | Diff .|—| 28-9 / 59-0 | 35:3 | 32°8 | 30-2 | 4:8 | — 
0 Dill! _| 49 | 74 | 86 | 100 | 97 | 100 » RIE} _|a3 | 63 | 84 | 87 | 97 | 100 | — 
°New ° New 
B 13} G 134 
Pf 1 2 3 4 5 6 Sey Vaey|e al 2 3 4 5 6 Sev 
New .|36| 46 | 67 [335/283 /261| 42 — |New ./25| 40 |64-9|31°7| 94-9] 92 | 3:5 | — 
Given.|36] 21 | 16 | 3 | — | — | — |165|Given.|25| 19 |92 | 6 | 1 | — |-— |189 
Diff, .|—| 26 | 61 {305/983 |96-1| 42)— | Dif. .|—| 21 |49:9/95-7 |23-9| 92 | 35 | — 
oj Ditt. |__| 54 | 76 | 91 | 100 | 100 | 100 | — |» P#|—| 59 | 66-| 81 | 96 | 100 | 100| — 
New ° New 


We see from this table that roughly :— 


Of the cases of 1 carious tooth D 5 returns 50 per cent. as “Several ”’. 


F i Ot) itecthtres ene 4 is 
» ” 3 ” ” ” ” 85 ” ” 
” » 4 ” ” ” ” 95 - $9 ” 
ss x Sy Oy. uy 3 - all as ‘‘ Several”. 

é A Ommess a # A SL ae. 


These figures are of course approximate and are based on the assumptions stated 
above that this doctor's ‘‘ Several” may include all numbers of carious teeth, such 
an assumption being indicated as necessary when we consider the distributions by the 
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first method, and fairly justified when we see the agreement between the means and 
standard deviations obtained from all the distributions given by D 1, D 5, D3, D 4. 
But we would emphasise the great difference between this doctor and the other 
doctor D1 (and later we shall see between this doctor and D3 and D4) in the 
returns of carious teeth, and how necessary it is to consider whether the personal 
equation enters into such returns, before all the data given by different doctors are 
grouped together, and general conclusions are drawn from such grouped data. In 
such a case as these teeth distributions discussed here, there is no justification for 
grouping all the data together, because the basic scale used by D 5 is absolutely 
different from that used by the other doctors and such a combination of the data 
would be equivalent to taking the measurements of the height of 500 school children 
in inches and of another 500 in centimetres, combining the two sets of data as 
though the scales were the same and presenting the resultant mean in inches. In 
this way our children would grow taller by the stroke of a pen. 

(2) D3 and D 4.—Similar treatment in the case of the distributions given by 
these two doctors, enables us to find the meaning of the word ‘“ Several” used by 
D3. D4 only uses the word in the case of G 134 and for simplicity we shall 
reject that case from the distribution. We are led to conclude that D3 means by 
“ Several ” five or more carious teeth, from a glance at the table showing the original 
distributions and we shall make this assumption in what follows. 

Using A;, Ag Az, As, to represent the proportions into which the ‘‘ Several” cate- 
gory is to be redistributed into the 5, 6, 7, 8 groups, we get :— 


d, = ‘55700 
A, = °31681 

, = ‘07516 
A, = 05101 


These d's give us new distributions :— 


D3. PE: a 2. 3. 4, 5. 6, ile 8. Totals. 
B13 : : F 60 37 95 36 18 6°5 3°2 8 9) 257 
G13 : : : 66 36 80 25 24 4°5 2°5 6 “4 239 | 
Bi34. : ; 49 28 84 27 19 78 4-4 ital id Q21 | 
Gi134.. ‘ i 58 49 64 25 25 15 86 2 1-4 248 


and the probabilities obtained when these are compared with the D 4 distributions 
are :— 
B15. 1G 180 cB sie Cas 
05 ‘07 02 2 
When we compare the tails of D 3’s distributions before and after modification 
by the \’s we see that, roughly speaking, all cases of five, six, seven, and eight carious 
teeth are placed by this doctor in the “Several” category. This is the personal 
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5 
equation of this doctor when dealing with the “Several ” category. But we note 


further difference between this doctor and D4. The distributions given by these two 
doctors should be random samples from the same population, but an examination 
into this point reveals the fact that only in one case (G 133) is there reasonable 
agreement between the two doctors. A glance at the original distributions 
immediately shows that the main difference between the distributions lies in the 
relative frequencies occurring in the one and two carious teeth groups. We can 
appreciate this further when we refer back to the first method of treatment of the 
teeth distributions, i.e. in three categories on the assumption of normality, for then we 
saw that there was practically no difference between the D3 and D4 distribu- 
tions—and there we had put into one group all cases of one and two teeth carious. 
This is also consistent with the fact that the means and standard deviations of the 
distributions given by these doctors are practically the same, the means being in 
the region of 1°8 to 2:0, so that any differences between distributions which involve 
the frequencies in the 1 and 2 groups would not be reproduced in the means and 
standard deviations. 

Further, if in the D 3 and D 4 distributions we group one and two teeth together 
as one group we find immediately that we get very different results in testing 
whether these distributions are random samples of the same population, for now 
we have the following probabilities :— 

Bas i Gaz vi Base Gass 
92 ‘17 “90 “15. 

These results are sufficiently good for us to proceed to inquire into the reason 
why such a grouping of one and two together should bring about such a change. 
One might suggest that these doctors differ in the number of cases which should be 
classed as having one carious tooth and those which should be classed as having two 
carious teeth. 

When we consider that it is a question of one or two teeth being carious, there 
may be cases where D 3 has observed a carious tooth and after further examina- 
tion has found another where caries is just starting and such cases D 3 has classed 
as two carious teeth. D4 examining the same mouth may have rejected the slightly 
carious tooth as not to be returned and classed such a case as one carious tooth. 
In older children this slightly carious tooth will have become more carious and less 
difference will be expected between the two doctors in the return of one and two 
carious teeth. If we compare the B 13 distributions and the G 135 distributions 
on this point we see immediately that here we have a comparison between the two 
extremes of our four age and sex groups, for girls approaching puberty are older 
than boys of the same age in physical development. We find the probability from 
the B13, D3, D 4 distributions above is 05 and becomes “92 when the 1 and 2 groups 
are combined, From the G13 D 3, D 4 groups we have originally ‘2 becoming ‘15 
after the combination of the two groups. In fact the latter distributions are 
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so closely in agreement before the change, that the change merely lowers the 
number of classes in the distributions and consequently lowers the probability. 

Thus we suggest that the large difference between these two doctors is due 
to the presence of slightly carious teeth which are returned as carious by one doctor 
and are not returned by the other doctor. If this happens when there were three 
or four carious teeth, it is not emphasised in the distributions owing to the smaller 
numbers of such cases occurring. 

(3) We note, if we assume that D5 means by “Several” two or more, that 
we shall get the same kind of distribution of frequency as is given by D 3, for we 
should then have less numbers in the 1 group than in the Pf and 2 groups on either 
side of it. Suppose then that we make this assumption and attempt to fit by the 
same method as before the D 5 and D 1 distributions, and obtain in this way new 
\’s and p’s. We find :— 


A, = 82804 and p, = 1 
A, = '20351 pg etc. = 0 
dA, = 19082 
A; = ‘17079 
A, = '05620 
A, = 03146 
A, = 01918 


are the values which give the best results for the equations we have for the \’s and 
p’s and we see that now the )’s gradually decrease., 

If we use these figures and compare the D5 and D1 distributions now for 
B 13 and G 13, taking as one group 1, 2 teeth carious we have probabilities of °85 
for the B 13 distributions and ‘1 for the G 13 distributions, and we have these means, 
taking the 1 and 2 groups as one single group at 1°5. 


A f D5 
bicgnag bens Ms bites 
B 13 2°4888 2°3077 2°4373 + -0582 
G 13 2°3951 20474 2:2697 + -0505 
B 134 2°6392 a 96392 + -0819 
G 134 2°6439 — 2:6439 + -0839 


Similarly if we find the means of the D 3 and D 4 distributions when the 1, 2 
groups are put together, the total frequency being considered as concentrated at 1°5, 
we get :— 


: Average of D 5 
D 3. D4. and D1. 


3 17105 18153 1:7665 + :0401 
3 16314 19345 1:8033 + -0425 
34 1:8267 1:8840 18579 + 0460 
34 2°0020 19835 19929 + :0497 
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(4) D2.—We do not feel justified in comparing this doctor with any of the 
others, but we note that, except in the B13 distribution, there is again the same 
kind of “dip ” in the frequency at the “1” group as we observe in D 3’s distributions, 
and we feel justified in assuming that we may redistribute the “Several ” cases amongst 
the groups from 5 onwards in the same way that we have used for the other doctors 
__that is to say, more in group 5 than in group 6, more in 6 than in 7, etc. To do 
this we use the Poisson series for m = 0°4 (Tables for Statisticians) and we obtain 
these new distributions :— 


laity |p ws | 2s 3. | 4, 5. yk tee Te 8. 
= 
B18 | 15 | 26 | 49 | 20 Pow 114 738.) OTe 150 
CIS Aa 87 4828: | 154 11 3:45) 45] BI 19 
B 134 | 76 | 42 | 53 | 27 | 12 30:1 | 84 | 33 | 02 | 252 
G 134 92 | 16 | O1 | 280 


76 | 50 | 73 | 36 | 18 | 16 


the means of which, obtained by grouping the 1 and 2 frequencies together at 1°5 
are 4 


Berd Oo. : : . 24493 + 0925 
G13. : ; . 20821 + -0922 
B 133 : ; . 1:9726 + :0803 
G 134 1:8282 + ‘0661 


We see that the means for the urban children B 133, G 133 conform fairly well 
to those already obtained for similar types of children in the D 3, D 4 districts, and 
are rather different from these obtained in the D5 area, which is comparatively 
much more rural than the others. The result for the B 13 distribution seems to 
differ greatly from the others, but we must point out that here there are 150 cases 
and the probable error is in consequence larger. 

A comparison of these tables of means gives us the following results :— 

(«) On the whole the mean number of carious teeth is greater in country dis- 
tricts than in towns and mining districts. 

(b) The mean number of carious teeth is about two in children of 13 and 135. 

(c) From the D5, D1 and D3, D4 combinations we see that the older chil- 
dren have on the average slightly more carious teeth. In many cases these children 
had carious milk teeth, though the total numbers of milk teeth recorded for the 
later age groups is much less than those recorded for the earlier age groups, which 
- Gs consistent with the fact that they would discard them with increasing age. 
Taking these two facts together we see that there is a definite increase in the 
number of permanent teeth carious as we pass from the 13 group to the 13} group. 
D 2’s results contradict those of the other doctors, there is some decrease in the 
average number of carious teeth with age, but we would rather lay more stress on 
results obtained from the other four doctors on account of the fact that we have 
been unable to compare D 2 with any of them. . 
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(d) There is no real difference discernible between the sexes in the matter of 
carious teeth. 


When we consider the meaning of the )’s in the case of D2 we have these 
figures for the tails of the distributions given by this doctor :— 


Modified. Given. Difference. 


B13 | 114 


73 | 0:3 | 2 Spe; ora) se Pls | 03 0 
G13} 11 34/45/2217 5/1/4)2]7 6 2-4 | 0:5 | O1 
B 134 | 301 | 8-4 | 3:3 | 02]14)2| 2/0] 161 | 6-4 | 1:3 | 0-2 
G 134 | 16 a2 CEG POR To orn Gee Ores 3:2 | 0°6 | 0-1 


We find that out of :— 
68°5 cases of 5 carious teeth D 2 returns 33°5 as ‘“ Several,” i.e. 49 per cent. 


25) LOO iG n ; 13°3 7 re, 
9°7 ” 7 ” ” yt » ” 28 ” 
4°4 fs 8 ” ” 04 ” ” 9 ” 


That is to say D 2 returns roughly 50 per cent. of cases of five and six carious teeth 
as “ Several,” 30\per cent. of cases of seven carious teeth and 10 per cent. of cases 
of eight carious teeth. 

This may be regarded as this doctor’s personal equation. 

When we consider again the new 2’s obtained for D 5, we assumed that 
“Several” meant two or more. We have in the following table the modified and 
given tails. 


Modified. Given. Difference. 


2. 3. 4, 5. 6. Te We Oe l aaroe ph 2a | de fe Ba 3. 4, 5. 6. (ical Ase 


B13 .  .|99°5/53:2| 43:3| 39°8 


12°8 | 7-1 | 4:3 | 25 | 7 | —} 1] 74:5 | 46:2 | 43:3 | 38°8 | 12-8 | 7-1 | 4:3 
G13 ; . | 96°7 | 45:9 | 41-4 | 33°6 | 10°7 | 6:0 | 3°74 34 | 7| 5 | 1] 62:7 | 38:9 | 36:4 | 32°6 | 10-7 | 6-0 | 3-7 
B13, tz | 7071 | 36°6 | 31:5 | 28-2} 9:3 | 5-2) 3°2]16 | 3) — |—] 54:1 | 33°6 | 31-5 | 28-2] 9-3} 5-2} 3-2 
G13}. . | 67°6 | 34:3 | 27:5 | 23°7| 7:8) 4:4 | 2°7)22/6) 1 |—]45°6 | 28°3 | 26°5 | 23°7| 7-8} 4:4 | 2-7 


The resulting percentages of these differences on the modified frequencies are :— 


2 3 4 5. 6 Yi 8 
B13 74:9 86°8 100 97-5 100 100 100 
G13 64:8 84:7 879 97:0 100 100 100 
B 134 17-2 91:8 100 100 100 100 100 
G 134 67:5 82°5 96 100 100 100 100 
Average | 71-1 86°5 96:0 98°6 100 100 100 
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So that we see, roughly, that D 5 returns 70 per cent. of cases of two carious 
teeth as “ Several,” 85 per cent. of three carious teeth and all others four, five, six, 
seven, and eight, as “Several,” and that this agrees very closely with what we ob- 
tained before when we assumed that “Several” included one or more carious teeth. 

With regard to D 1 we see that as we had p; = 1 and po, p, etc., = 0 we get 
practically the same result as before, out of thirty-one cases of five carious teeth 
seventeen are returned as “Several,” or roughly 50 per cent. 

When we compare the doctors from the point of view of the meaning they attach 
to the word “ Several” we see that D 1, D2, and D 3 are not very different : they 
class as “ Several” only a small proportion of the total frequencies occurring and 
most of these cases are cases of five or more carious teeth. D5 on the other hand 
uses the word to indicate many cases of two, three, and four carious teeth, and is in 
this way very different from the others. If the medical inspection is primarily 
instituted for the purpose of finding out what is necessary for the improvement of 
the children’s health, such classification is presumably isufficient, but if the records 
thus obtained are all grouped together and analysed for the purposes of an official 
report, then it is necessary to be sure that the same methods were used by different 
doctors, otherwise the results obtained must be valueless. We would emphasise 
this point and further remark—that if we get such differences between doctors 
serving in one county and under one administration, we must expect even greater 
differences in the different administrations in several parts of the country. If we 
wish to combine or compare results obtained for various parts of England, we must 
be sure that the same standards are used in observations by all the bodies which 
organise any inspection or examination, and that the individuals serving under 
these bodies actually are standardised so that the same report would be made by 
one person after examining a group of people as would be made by any other. 
Without such standardisation there is no justification for comparing town with town, 
county with county or more generally country with country, etc., as is often at pre- 
sent done on the basis of such examinations. 


IV. NUTRITION. 


(i) Turning now to the question of nutrition and the possible effect of bad teeth 
on nutrition we have the following distributions given by the various doctors for 
the different groups of children. 

Nutrition is divided into four categories, good, normal, subnormal, and bad 
(see opposite page). 

An examination of these distributions reveals the fact that most doctors have 
the greatest number in the normal category, and that here again the personal 
equation enters, for D 1 has more in the ‘“‘ Good” category than in the “ Subnormal ” 
category and both are small compared with those in the ‘“ Normal” category ; D5 
has a much bigger proportion outside the “ Normal ” group with most in the ‘ Sub- 
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Bios G. 18. 

Da De ps 4s es (Ds ade Bab Se peau D'S 
Good. . BaP Tt 9 | 27 | Good. POSE a1 | 631 P 
Normal 136 | 112 | 189 | 230 | 227 | Normal elope ee!) QL | 189 
Subnormal 2 10 57 56 | 105 | Subnormal 2 8 “Wed Meloy: 99 
Bad . — at aes =e PieBad! . — | —f—- | — 1 
Total 143 | 150 | 257 | 295 | 360 Total 190 | 179 | 239 | 313 | 337 
| 

B 133. G 134. 
Dirt Das Des | Dab} ida 1p) D3. | D4 D5 
| Good. ee re 7 5 | 10 5 | Good. ieee Gs i) 48 ) 34°) '18 
Normal << | 16) )°208 #174 2094) 162) | Normal 4), 10" |) 203°)°146'), 167 | 140 
Subnormal -— 10 49 49 72 | Subnormal == 14 54. 42 | 52 
Bad . — — g PAPASE Kl — a — vi 
Total TGs oon eee eon eae Total 10 | 280 | 248 | 243 | TAD, 


normal”: again D3 and D 4 have larger numbers in the outer groups with more 
in “Subnormal” than in “Good” while D2 has more in “ Good” than in “ Sub- 
normal”, Also none of the doctors place many cases in the “ Bad” group, which 
therefore in future will be classed with “Subnormal,” and “Good” and “ Normal” 
will be grouped together, thus making two groups called “ Normal” and “Sub- 
normal”. We cannot group all our doctors together on account of the essential 
differences of the three types of population and we cannot group D3 and D 4 
together or D1 and D 5 together on account of the differences in their judgment of 
nutrition and teeth. So we must find the correlation coefficients separately for 
each doctor and each group between teeth and nutrition, having two teeth groups 
as before and two nutrition groups as outlined above. We found the “ tetrachoric ” 
correlation coefficients and we have these results :— 
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TABLE OF CORRELATION COEFFICIENTS. 


DL D 2. D3. D4, D5. 
134,418) — 1514 £ -9368* | —-13855 £ -1866 * | +1664 £:°0735T) +-2290 +-0688 * +-2870 + 0591 
G 13 4 °5390 + 1799+ | —:1176 + :1891* | +:1188 + -0781* | — -0793 + -:0679* | +-1376 + -0633 t 
B 134 = — +0370 + +1215 * | —-0615 + -0854* | +-1164 + -0830* | +-2607 + -0746 
134 = +1156 + -1060* | —-0245 + :0756* | +°1459 + 0801 * | +-1170 + -:0883 * 


+ sign indicates that good teeth and good nutrition are connected. 
Mean 7, each value being weighted according to its P.H., is 1154 + 0198. 
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We note that the probable errors of these correlation coefficients are high and 
especially those of D 1, which is due to the fact that this doctor places such small 
numbers in the subnormal category. Of these correlation coefficients those marked 
with an asterisk are less than twice the probable error and are insignificant, those 
markéd with a dagger are doubtful, being within the limits of twice to thrice the 
probable error, leaving us with possible positive correlation in three cases (B13, 
D 4), (B13, D5), (B 134, D 5), the largest of these being five times its probable 
error. We conclude then that only one doctor provides in all cases a small positive 
correlation between teeth and nutrition; apart from this, however, we see that 
there is a small but significant correlation between teeth and nutrition based on the 
weighted mean. 

(ii) Personal Equation. 

When we try to analyse the differences between the doctors in their distribu- 
tions of the children in the nutrition groups, a glance at the table on p. 35 shows us 
that there is not great difference between D 3 and D 4, but that of D5 and D1, 
D 5 is pessimistic and D 1 is optimistic, since D5 puts most of the cases outside 
“Normal” into “Subnormal” and D 1 does the reverse. Let us concern ourselves 
with D3 and D4. With nutrition we have no numerical scale and we cannot be 
certain that the doctors have put the same limits to their “ Normal” groups, so we 
will assume that the discrepancies arise on account of different widths of the 
normal category being used by the doctors. If w, is taken as the width of. this - 
category in the scale of nutrition for D 3’s distributions and a, similarly for D 4’s 
distributions we have these values of the means and standard deviations, the mean 
being measured from the boundary between the good and normal categories and 
reckoned positive when on the normal side. 


B18. G13. B 13. G 134. 


| 
Mean. S.D. Mean. S.D. Mean. | $.D. Mean. S.D. 
| 


‘30829 x, | *40237 x, | 38666 a, | *40298 a, 30475 a, 


3 34721 2, | °47413 a, | “60801 2, 
4 | -31995 a, | 36340 a, | 38758 a, | 47585 x, | *35227 a, 


D 
D ‘36508 x, | 46598 a, | 49414 a, 


Now D 3 and D 4 really take samples from the same population, so we have the 
following system of equations :— | 


30829 x, = m ‘40237 2, =o 

31925 x, = m 36340 2, = 0 

38666 2, = m’ ‘45298 x, = o° 
38758 x, = m 47585 2, = o” 
30475 x, = m” 34721 2, = 0" 
‘35227 x, =m" 36508 a2, = 0” 
‘47413 2, =m” "60801 2, = 0°” 


46598 x, =m” 49414 a, = o'”. 
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Where m, m’, m’, m'” are the means of the populations from which D3 and 
D 4 draw the samples and o, o’, o”, o” are the standard deviations. 

From these we can find the best values of the ratios of the quantities 2, «,, m, 
am’, m”’, m'”, o, 0’, &”, o” to each other. We have :— 


x, = 30087 m’” m = *9458 m” a oil 1491 mm” 
x, = 3°0238 m” m' = 1:1677 m" @ .=)1°3990 on” 
m= mm" oa” = 1:0728 m” 
mo’ = 1:4176 m” ao” = 16275 m”. 


If we take on our scale of nutrition m” = 1, we have the width of the normal 
category given by D3 and D 4 to be 3:0087 and 3-0238 respectively on this scale. 
These two values are the same within the probable error, so we see that D3 and 
D 4 agree as to the limits of nutrition within which the children are “ Normal ”. 
Now we will compare the means and standard deviations given by D3 and D4 
with those of the original population which have just been obtained by the method 
of least squares, we have :— 


D3. Original. D 4. 


Mean. S.D. Mean. S.D, Mean. S.D. 


B13 ‘9276 | 1:2106 | -9458 | 1:1491 | -9653 | 1:0988 
G13 | 1:1634 | 1:3629 | 1:1677 | 1:3990 | 1:1720 | 1:4389 
B134 | :9169 | 1:0447 | 1:0000 | 1:0728 | 1:0652 | 1:1039 
G 134 | 1:4265 | 18293 | 1-4176 | 16275 | 1:4090 | 1:4942 


} 


The probable errors of the means and standard deviations of the given distri- 
butions are :— 


D3; D 4 
Mean. | S.D. Mean. S.D. 
B13 | +-0711 + -0510 + -0603 + 0431 
Grrl + -0856 + -0591 as MOA: + :0556 
B 134 + -0685 + :0498 + -0684 + 0442 
G 134 + -1098 + 0824 + :0957 + -0620 


Thus the differences between the means and standard deviations in the com- 
parative table above are never more than three times the probable error, and we may 
consider that the values obtained for 2 and a, are reasonable, and the supposed 
original distributions with means and standard deviations above are probably the 
true distributions. We see that there is practically no difference then between D3 
and D4 in their judgment of nutrition, for the means and standard deviations are 
sensibly the same and they agree in having the same width for the ‘“ Normal” 


category. b 
3 
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We turn now to the comparison between D1 and D 5; the means and standard 
deviations of the distributions given by these doctors are shown in the accompany- 


ing table :— 


B 13. G 13. B 134. G 133. 


Mean. S.D. Mean. 8.D. Mean. S.D. Mean. S.D. 


5 | 27998 , | 50505 2, | 33294 @, | -62371 2, | 19829 2, | “39328 a, | ‘32408 a, 49200 2, 
1 | 54808 a, | -24988 a, | 63187 2, | 27391 2) = — = i La 


D 
D 


where 2, and 2, are the widths of the “Normal” category as given by the two 
doctors. We take a supposed original population the age and sex groups of which 
have means and standard deviations as follows :— 


B13 G13 B 1343 G 134 
M, > M’, Ss M”, Dye MM”, wy 


The two doctors having drawn samples of these we shall then have :— 


97998 2, = M  °332042,=M’ 19829 a, = M” “32458 #, = M™ 
50505 2,=% ‘69371a,= 3 "39898 %,= 3" 49200 2, = 3” 
54803 2, = M 68187 #, = M’ 
94938 2,=% ‘27391 2, = 3 


—_ 


ll 
I 


I 


ll 


from which we obtain the best values of the ratios of the quantities M, M’, M”, 
Me >. Bee SAS pH Xs, Tse . 
These values are given by :— 


a, = °78485 «; 
M =:351552,  % = °35039 a, 
MW’ =-41443a, 3 = °41984 a, 
M” = 198992, 3%” = 39828 «, 
M” = 324582, 3” = 492002, 


If we take the scale of nutrition to be such that a; = 3,* then we have these 
values for x, and 2, and for the means and standard deviations of the original popu- 


lation. 
2, = 23545 2, = 3-0 


B13. G 13. B 134. G 134. 


Mean. 8.D. Mean, §.D. Mean. | 8.D. taanc s.D. 


Ss . | 
1:0547 | 1-0512 | 1-2433 | 1:2580 | 5949 | 1:1798 | 9737 | 1-4760 


* As ig suggested in round numbers by the width of the “ Normal” category for D 3 and D 4. 
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Let us compare these with the given means and standard deviations of D 1 


and D 5, they are :— 


We see here great differences between the means and standard deviations of 
the supposed original population and those of the D 5 and D 1 distributions showing 
that our assumption of the difference between the widths of the normal categories 
given by these two doctors is not sufficient to enable us to reduce their data to the 


B 13. G 13. B 13%. G 133. 
Mean, S.D: Mean, S.D. Mean. | S.D. Mean. SBF 
Dd *8189 | 1°5152| -9988 | 1:8711 | -5949 | 1:1798 | ‘9737 | 1:4760 
D1 | 1:2904| -5872|1-4878| -6449| — | — — — 


same standard. But if we now assume in addition that the two doctors have 
different standards upon which nutrition is judged, i.e. that “mean nutrition ” as 


judged by D 1 is different from “mean nutrition” as judged by D5 we can allow 
for this by assuming that the means given by D1 must be moved a distance » to 
bring them to the means of the original population. 
equations 54803 2, — w = M, 63187 2, — » = M’, and the other ten equations being 


as before, we find :— 


We have then these modified 


2, = 81607 2, p = ‘17848 2, 
M: = 27087 2; = = 35428 x, 
M =-335062, 3 = -42362 2, 
M” = 198992, 3” = +39398 2, 
M’” = :32458 a, x” =.°49200 2, 
and assuming again 2, = 3 we have :— _ 
B13. G 13. B 133. G 133. 
Mean, SD. Mean. | S.D. Mean.| S.D. | Mean.| S.D. 
8126 | 1:0628 | 1:0052 | 1:2709 | 5949 | 1:1798 | ‘9737 | 1-4760 
and 2, = 2°4482, pp = 6354. 


The means and standard deviations of the given distributions are :— 


Baise Ge 133 B 183. G 134. 
Mean.| S.D. Mean. S.D. Mean. 8.D. | Mean.| S.D. 
D5 | -8189/}1:5152} -9988 | 1:8711 | -5949 | 1:1798 | -9737 | 1:4760 
D1 | -8063| °6105/1:0115) ‘6706; — — — — 
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When we compare these with the means and standard deviations of the original 
distributions we see that although we have allowed for a difference in the means of 
the two distributions and for a difference in the width of the normal category— 
the standard deviations are not those of the original population. Consequently our 
assumptions cannot be the correct assumptions to be made in order to get rid of 
the differences between D 1 and D 5. 


The probable errors of the means and standard deviations of the given distribu- 
tions are :— 


B 13. G 13. B 133. G 133. 


Mean. S.D. Mean. S.D. Mean. 


lap ilen 


1135 | + 0345 | + 1199 362; — 


| 
D5 |+-0712| +-0565| + -0908| + 0815) +- pl ee + -0928| + 0689 
D1 re co +-0 | 
| 


Let us make the additional assumption that, in order to reduce D1 to the 
same standard as D 5, we must spread out the distribution given by D 1, ie. let us 


multiply the standard deviations given by DT by a factor v; then we shall have 
these equations :— 


27998 «, = M 33294 a, = M’ 19829 2, = M” 39458 «, = M’” 
548082, —-p=M  -631872,-p=M’ °393282,-3" 492002, = 3” 
50505 x, = 3 24938 x, v = 3% 623712, = 3 27391 a,1 = 3 


from which to obtain x, 2;, », v, M, M’, M”, M”, &, >’, 2”, 2”, and we have these 
results :— 


3°0257 oe, 7 1a 

"3329 «x, M” = 71983 a; M’” = *3246 a, 

6081 a, >" = 3933 a, 3" = °4920 a, 
and p = 1188 z;,. 


Vv 
M = 2730,  M’ 
S= 52992, » 


I 


Taking 2, = 3°0 again, 7, is now 271446 and we have these means and standard 
deviations of the distributions given by D5 and D1 modified by » and v, and we 
can compare these with the original populations, means and standard deviations. 


Tene Gis: B 133. G 134. 
| 
Mean.| S.D. Mean. S.D. Mean. S.D. Mean. S.D. 
DD. <2 *8189 | 1:5152 | 9988 | 1°8711 | 5949 | 11798 | -9737 | 1:4760 
Population | *8190 | 1:5667 | -9988 | 1:8243 | 5949 | 1:1798 | -9737 | 1:4760 
Deas . | 8195) 16204 | -9988 | 17774 = — — — 


Now we see that the differences between these means and standard deviations 
are not great compared with the probable errors, so we conclude that compared 
with D 5 as standard D 1 is different in three ways :— 
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(a) The “mean nutrition” of D1 is distant from that of D5 by °35 units 
(‘1188 ,) in the direction of better nutrition, ie. D1 is optimistic. 

(6) The range of normal nutrition of D 1 is less than that of D 5,—the ratio of 
the two being °7. 

(c) In spite of (6) D1 has a much greater proportion of cases in the “ Normal” 
category, and has few cases in the extreme categories, and consequently the standard 
deviation is one-third of the standard deviation of D 5. 

When we compare the figures obtained from D3, D4 with those from D5 
and D 1 we see that in the former case an assumption of 3 units as the width of the 
normal category gives us the following means and standard deviations for the 
original population. 


B 13. G 13. B 134. G 133. 


S.D. | Mean. | S.D. | Mean. | §.D. | Mean. | §.D. 


| Mean. 
| 
| 


| 9458 


1:1491 | 1:1677 | 1:3990} 1:0 | 1:0728 | 1-4176 | 1-6275 


and in the latter case the same assumption gives us :— 
8190 1:5667 -9988 1:8243 5949 1:1798 9737 1:4760. 


We cannot attempt to compare these figures except in a rough manner since 
they are for two different populations ; but we see that there is some difference be- 
tween D 5 and D 4, the two standards, although this difference is not as great as it 
was in the case of the teeth distributions. 

We note that in both sets of data the means and standard deviations in the 
case of boys are less than those for girls and on the average, girls between 12 and 
14, have better nutrition than boys of the same age. 


V. TEETH AND OTHER FACTORS. 


(i) Condition of Teeth and Cleanliness of Teeth. 

In the annual report for 1911 on School Medical Inspection for our county 
we find on page 55 that the Senior School Medical Inspector writes: ‘“‘ During the 
year D3, D4 and D1 recorded various conditions of cleanliness, discoloration, 
etc., of teeth, in addition to the fact of caries”; and later he defines what is meant 
by “uncleanness” and “ discoloration” in the following words :— 

“ Uncleanness.—By this term is meant a condition in which particles cling to the 
teeth in such a manner that they could be rubbed off with a brush or the edge of a 
glass spatula. 

“ Discoloration.—Perfectly sound, clean, and healthy looking teeth fall into 
three types—(1) the ivory white, (2) the ivory yellow, (3) the nacreous white. These 
appearances may be marred by discolorations of various sorts, namely, stainings or 
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pigmentations of the teeth which either cannot be removed at all or not without 
strong scraping with a sharp edge. In one form of discoloration there is a general 
darkening or staining of the whole tooth. This is said to indicate death of the tooth 


pulp . . . it is not in any sense uncleanness.” 
“ Another form of discoloration is where the surface of the teeth show coloured 
flecks or lines, brown or black, The flecks may coalesce into patches. . . . Some- 


times there is a greenish slimy discoloration of the tooth which is said to be due to 
bacterial colonies. These flecks and lines, like the staining above mentioned should 
certainly not be taken as evidence of ordinary uncleanness, but they could no doubt 
be scaled off; and sedulous brushing might prevent their formation.” 

We therefore proceed to find the correlation between the carious condition 
of the teeth and the cleanliness of the teeth, for the distributions given by the 
doctors named above who are referred to in this paper as D1, D3, D 4. We note 
that the other two doctors also return some cases of uncleanness of teeth but these 
are so few that presumably D 2 and D5 did not make the careful examination which 
the other three doctors before the inspection had undertaken todo. We have these 
results from the fourfold table method, the teeth being grouped as before for the 
carious condition, and into two groups clean and unclean, + sign meaning that less 
carious and cleaner teeth go together. 


CORRELATION COEFFICIENTS. 


Dias D 3. D 4, 
B13 + *2069 + -0867 t + ‘0098 + 0683 * + 0392 + 0674 * 
Gl + *1838 + ‘0765 t + °3318 + :0663 + 1144 + 0671 * 
B 134 ae + '0655 + 0734 * + 3455 + :0666 
G\134 aS + 3555 + 0643 + *2437 + ‘0762 


Mean 7, found by weighting individual 7’s according to the P.E.’s, is 
+ 1930 + 0228. 

We note that four of these ten correlation coefficients, the whole of which are 
positive, are definitely significant, and that the mean correlation for the whole is also 
significant. This seems to indicate that there is a definite relation of a small amount 
between the fact of food particles remaining in the mouth and the carious state of 
the teeth. It is generally understood that before caries in a tooth can set in, 
a preliminary rotting of the tooth must have followed the chemical changes which 
take place in the remnants of food lodged in the interstices and crevices of the 
teeth. This seems to be borne out by the data examined above. 

(ii) Condition of Teeth and Discoloration of Teeth. 

The same three doctors’ returns were examined to find the correlation between 

caries in the teeth and discoloration. The method adopted was like that used in 


ori peeegere lel Op +7 lies between 2 and 3 x P.E. 
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the last case, the teeth being divided into two groups ; normal and discoloured, and 
the + sign indicates that the good teeth and non-discoloured teeth go together. 


CORRELATION COEFFICIENTS. 


Prd, D3. D4, 
B13 — 3293 + ‘0829 — ‘2785 + ‘0659 + 0368 + 0693 * 
G 13 — ‘0680 + ‘0779 * — °2353 + ‘0680 — ‘0584 + 0672 * 
B 134 — — 0017 + ‘0739 * + ‘0898 + -0770* 
G 134 — — 1417 + 0667 t + ‘2861 + 0780 


Mean 7, found by weighting individual 7’s according to the P.E.’s is 
— 0627 + 0228. 

We see that four of the ten correlation coefficients are just significant, but that 
only one has any intensity. Also the signs of these 7’s are some positive, some 
negative, with the result that the mean 7 obtained, being less than three times its 
probable error is of doubtful value, so that we conclude that there is very little 
correlation between the carious state of the teeth and bad colour, and what correla- 
tion there is, seems to indicate that the better teeth are on the average those which 
are discoloured. 

(iii) Teeth and Nose and Throat. 

The results obtained below were arrived at by the fourfold table method, the 
state of “ nose and throat” being divided into two classes Normal and Not-normal, 
the latter category including all cases of trouble in the nose or throat, or both. We 
note that none of the correlation coefficients are sensible and that twelve of them 
have positive sign and the other six have negative sign, the positive sign indicating 
that in the data examined the better teeth and normal nose and throat were found 
together. 

TABLE OF CORRELATION COEFFICIENTS. 


De D 2. D 3. D 4. D5. 

B13 | — 0913 + (0878* | — 1281 + 0920* | + 0047 + 0752* | — -0886 + -0648* | + -0669 + :0683* 
|G13 | + 0760 + 0778* | + 1684 +--0788t | + -0564 + -0784* | + -0196 + :0630* | + -0094 + 0676* 
| B 134 = + (0633 + -0677* | — ‘0263 + ‘0823* | — -0674 + :0665* | + -0797 + -0805* 
| G134 — + 0378 + 0644* | + 0343 + -0745* | — 0914 + 0705* | + -0221 + :0930* 


Mean 7, found by weighting individual 7’s according to the P.E.’s, is 
+ -0088 + 0174, which is not significant. . 
(iv) Teeth and Cleanliness of the Body and Hair. 
We do not suppose that there is any direct association between the condition 
of teeth and cleanliness of the body, but we can regard cleanliness as a measure 
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of the general condition of the home. The fourfold table method was used to ob- 
tain the accompanying values for the correlation coefficient, the division of 
“ Cleanliness ” being into two classes, Normal and Not-normal, the latter including 
all those cases which are given as having dirty hair or dirty body, or both, and the 
division of teeth into two classes is the same as that used throughout the paper. 
We may observe that eight of the correlation coefficients have positive signs and the 
other ten have negative signs, the positive sign indicating that the better teeth and 
cleaner children are found together, also we note that one coefficient only is sensible, 
being slightly more than three times its probable error. 


TABLE OF CORRELATION COEFFICIENTS. 


Di. D 2. D 3. D4, D 5. 


— 1317 + -0888* | — 2078 + 0681 | - 1146 + 1070* | — 1552 + -0860* 
— -0606 + -0821* | — 0213 + -0630* | + 0425 + -0739* | — -1001 + -0600* 
1681 + -O781t | + 0472 + -0702* | + 1915 + 0884t 

— _ -0970 + -0835* | + 0319 + -0715* | ~ -0039 + -0699* 


0054 + -1062* 
‘2104 + 0778+ 
1182 + -0729* 
0754 + -0638* 


+ 
$++ 


Mean *, obtained by weighting individual 7°s according to the P.E.’s is 
— 0003 + ‘0179, which is not significant. 


Considering cleanliness of the body and hair as some reflection on the home 
conditions of the child, we see that there is no sensible correlation between the 
carious state of the teeth and the home conditions as judged from the cleanliness 
of the child. 

(v) Teeth and Ancemia. 

The children were divided into two classes for anemia, normal and anemic, and 
the fourfold table method was used. Again we see that only one of the correlation 
coefficients is sensible, being three times its probable error and that fourteen have 
positive sign and four negative sign, the positive sign indicating that better teeth 
and normal state of the blood are found together. The mean 7 is found to be 
positive and small but significant, being five times its probable error. 


TABLE OF CORRELATION COEFFICIENTS. 


Dil D 2. D 3. D 4, D 5. 
B13 | + 0268 + -1127* | + 1719 + -0910* | — 0491 + -1161* | + 1490 + -0773* | + “1061 + 1227* 
G13 | + 0238 + -0866*| + -2621 + -0835 | + -2013 + -0858t | + 0173 + -0729* | — -0669 + -0828* 
B 134 — ~ -0996 + -1157* | — -0939 + -1434*| + -0877 + -0871* | + 1548 + -1046* 
G 134 — 4. 1385 + -1110* | + -2518 + 0901+ | + ‘1287 + -0863* | + -0529 + -0720* 


Reon Xie Es, +r lies between 2 and 3 x P.H, 


TEETH AND OTHER FACTORS 45 


Mean ” found by weighting individual 7’s according to the probable errors is 
+ ‘1027 + ‘0217, which is significant, but of so small an intensity as to be of little 
prediction value. 

(vi) Teeth and Employment of Father. 

The father’s employment was graded into six classes, in order that they should 
represent a scale of degree of comfort in the home ; the classes include the follow- 
ing :— 

. Farmers, shopkeepers, clerks and generally the aristocracy of labour. 
Men of skilled trades, carpenters, etc., and the artisans of the iron works. 
Carters, railwaymen and other transport workers ; and those in service. 

. Miners and colliery workers. 

Factory hands. 
General labourers and farm labourers. 

The division of teeth being into two classes, as before, the biserial-y method 
was used to find the correlation between teeth and father’s employment. The sign 
given to the correlation ratios thus obtained was found by considering each table as 
a fourfold tabie, and the sign which would be given to the correlation coefficient, as 
found from such a table, was given to the correlation ratio found as above. The 
positive sign indicates that the better teeth are found in children whose parents are 
higher up the social scale. It will be seen that seven of these correlation ratios 
have the positive sign and eleven have the negative sign. Of these correlation 
ratios only two are found to be significant, on being compared with the mean 
of the y’s which can arise when there is no real correlation between the two 


characters under discussion. 


a Pa C2 bo 


TABLE OF CORRELATION RATIOS (BISERIAL-y). 


DA. D2. D 8. D 4, D 5. 
B13 | + 2011 + 0568 | + °3199 + 0548 | — :2084 + 0423 | + 3842 + 0354 *| + 1419 + 0370 
G13 | — 2411 + 0498) — 3156 + ‘0531 | — -1391 + 0455 | + +1405 + -0392 — 1905 + :0377 
B 134 — — 2963 + -0417* | + -2060 + -0463 | — 1503 + 0441 — 2483 + :0436 
G 134 a — 20388 + 0416 | + °2545 + 0427 | — 2271 + 0428 — 1867 + :0485 


The two correlation ratios marked with an asterisk are significant, when com- 
pared with the mean y, obtained on the assumption that there is no correlation 
(‘ Biometrika,” VIII, 254). The weighted mean of these correlation ratios is 
— -0337 + 0103; which, if significant, is too small to be of any value. Thus from 
the data examined we find no appreciable correlation between the carious state of 
the teeth and the social status of the child as judged by the father’s employment. 
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SUMMARY OF CONCLUSIONS AS TO TEETH. 


The table below shows the mean correlation coefficients or correlation ratios 
obtained for the whole county in two parts, one containing those which correlate 
teeth and some character which might give an indication of the health of the child, — 
the other containing those which correlate teeth and some character which might 
give an indication of the home conditions of the child. 

Correlation of condition of teeth with :— 


Weight + ‘0381 + :0136 
Nutrition + 1154 + 0198 
Anemia . : : : + 1027 + 0217 
Nose and throat. . + ‘0088 + 0174 
Cleanliness of body, ete. . ; , : + 0003 + 0179 
Father’s employment. : ; , = 20337, = “0103 


From this table we see that there is very little correlation between teeth and 
the health of the child as judged by its weight, its nutrition, its being anemic or not, 
and the condition of its nose and throat. 

On the whole, we can find nowhere any very high degree of correlation between 
bad teeth and any other characters examined ; in many cases the signs of the in- 
dividual correlation coefficients may be either positive or negative, and the mean 
7, in some of the cases, becomes insensible. 

We realise that the data collected by the Medical Inspectors which have been 
used here were not originally collected with a view to its undergoing statistical 
treatment, and that for the purposes of medical inspection, to return a child as 
having “ several” teeth carious would be sufficient for the purpose of the examina- 
tion, which was that the child should if necessary undergo dental treatment. But 
if such data could be collected with the two ends in view—first, that they should 
be used for drawing attention to especially bad cases and so helping to preserve 
the standard of health, and secondly for analysis by the statistician, very little 
extra trouble would be entailed and its value from the standpoint of social hygiene 
would rise beyond all proportion to the extra trouble involved. 


VI. ASSOCIATION OF OTHER FACTORS. 


We now proceed to some additional associations which can be investigated 
from our material. 

(i) Weight and Father’s Employment. 
The tables were examined to find out if there was any relation between the 
health of the child (judging this by his or her weight) and the home conditions or 
social status as judged by the father’s employment. The same grades of employ- 
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ment were used as before, and the following correlation ratios were obtained, the 
positive sign indicating that the heavier children were found in better homes, this 
being judged by the better type of employment. Only two of these correlation 
ratios are negative ; and six of them are significant after being compared with the 
mean 7, as above. The sign was given by considering what sign a correlation co- 
efficient would have, when found by the biserial-7 method. The weighted mean 7 is 
significant, being + °1640 + 0106, but again is of no great intensity ; it indicates that, 
on the whole, for the data examined heavier children are found in better homes. 
Two diagrams given below show the means and the regression line for 
two of the cases where 7 is significant, viz., B 13, D5 and G 133, D 2 (these being 
chosen because the total frequencies involved were large and the probable errors 
were small). The breadths of the categories of employment were obtained on the as- 
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Weight in Ibs. 


Seale of Employment. 


Diagram IT. 
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sumption that the distribution of employment is Gaussian, and the scale of employ- 
ment shown was obtained by considering the whole population of fathers as one 
distribution for employment and assuming that the combined breadth of the B, C, D 
categories was 100 units. Also, the zero from which the employment scale is measured 
is the mean of the employment distribution of the whole population of fathers. 


TABLE OF CORRELATION RATIO 7». 


vee D2. D3. D4. j D6. 


2163 + 0421 2493 + :0363* 


B13 | + 3093 + 0582 5414 + -0562*| + +1650 + 0443 ae ce 
1902 + 0410 | + :1867 + ‘0389 
-- 
+ 


+ 

G13 | + -2575 + 0547 | + -2390 + 0801 | + 2092 + 0447 
+ 
+ 


Ta Seay 


B134 — -2689 + 0433 | + 1643 + -0477 
G 133 — 3056 + -0401*| + -1787 + 0465 


| ! 


3366 + -0407* 1963 + -0462 
3278 + :0413* ‘3397 + :0456* 
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Scale of Empleyment 


Diacram III. 


We also append a diagram showing the distribution of employment of fathers 
(i) for the whole population ; (ii) for the rural population, judging this by the children 
who go to the rural schools ; (iii) for the urban population, judging this by the chil- 
dren who go to the town schools. 
* Significant y's. 
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The curves are reduced so that the total area of each is the same; the width 
of the combined categories B, C, D is the same for each distribution. It will be 
seen that the standard deviations are different, but that the means are very 
similar; that the distribution of employment in the country is much more spread 
out than in the town, that is to say, the fathers in the towns who send their chil- 
dren to the schools examined by the School Medical Officers tend to be more of 
the same grade of employment than the fathers in the rural districts who send their 
children to the local schools. The following figures are obtained from the employ- 
ment distributions and from these the diagram was drawn :— 


WHOLE POPULATION (divided into 6 classes). 


A. B. C. D, E. BE. Total. 
590 875 421 786 255 568 3495 
Distance from mean to) 
division line between — ‘95887 — 20402 + 09950 +°72092 + 98413 
classes, divided by o J 
Assuming width of B, C, D categories combined is 100 units on the scale of employment, 
we have me = 1:67979; o = 59°531 units. 
COUNTRY POPULATION. 
; A. B. C, D. EK. F. Total. 
306 284 270 434 115 412 1871 
Distance from mean 0) 
division line between — 87690 — 40684 —:0341%  +°57790 +°77151 
classes, divided by o J 
Assuming width of B, C, D categories combined to be 100 units on the scale of employment, 
we have ae = 1:45480; o = 68°738 units. 
TOWN POPULATION. 
A. B. C. D. HE. F. . Total. 
234 591 151 352 140 156 1624 


Distance from mean to 
division line between —1:06214 + 02007 + °25590 + 90677 + 1:30436 
classes, divided by « 
Assuming width of B, O, D categories combined to be 100 units on the scale of employment, 
we have 100 _ 1.96891; « = 50-790 units. 
o 


Taking the mean of the whole population distribution as zero, we have these 
figures in units of employment. 


Distance Ripe naeya division line | i B. B, C. C, D. D, E. E, F. Maan S, D. 
Whole population. . .| —5708| — 1215 | +592] + 4292| +5859] 0 | 59531 
Country . : : ; .| — 57-08 | — 94-77 | +.0-84 | + 42:92 | + 56°23 | + 3:19 | 68°738 
Town . : , : 1 8708 | Sa ee 9:86 | + 42°92 | + 63:11 | — 3:14 | 50790 


(ii) Nutrition and Weight. 
If we form tables showing the distribution of weight for the two classes of 


nutrition, subnormal and normal, and find the correlation coefficients by the biserial 
method, we have the following results :— 
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D 3- | D4. D5. D 2. 
B 13 + ‘6870 + :0403 + 6034 + :0465 + ‘6910 + :0309 + 6229 + +1351 
G 13 + 7290 + :0407 + ‘6111 + 0422 + °7082 + 0308 + *3122 + -1470* 
B 134 + °6854 + 0446 + ‘5947 + 0478 + ‘6158 + 0422 +- °1620 + -0962* 
G 134 + 6439 + 0451 + 6499 + ‘0483 + °6532 + -0470 + °5248 + ‘0728 


The positive sign indicating that the children of better nutrition are heavier. 

It will be seen that D3, D4 and D 5 all give high correlation coefticients, but 
that the two marked with an asterisk of D 2’s cases are not significant or are 
doubtful : the large probable errors are due to D 2 having such small numbers in 
the subnormal category. 

The weighted mean of these correlation coefficients is ‘6514 + ‘0114, which is of 
quite considerable intensity, but it might be suggested that the medical judgment 
as to nutrition, if not actually based on weight, was partly based on size and plump- 
ness for a given age which would be closely related to weight. 

(ili) Nutrition and Anwemia. 

The data were examined for any possible association between nutrition and 
anemia. The fourfold table method was used, but the results for D 1’s groups 
are not. shown, as the numbers of children in the subnutrition category was only two 
in each class B 13 and G 134. The numbers also involved in the D2 groups were 
small numbers in the subnormal category, giving large probable errors to the corre- 
lation coefficients. We have these results :— 


TABLE OF CORRELATION COEFFICIENTS. 


D 2. D 3, D4. D5. 


B13 | +:1140 + °1715* | +°4578 + 1079 | +:4267 + 0786 | +°2490 + -0880t 
Gi3 | +:0658 + :1487* | +:2650 + -0955t | +°1664 + ‘0802+ | +°2472 + -0839t 
B 134 | +°0738 + °1455* | +°3142 + -1523t | +°1732 + -1017* | +°1798-+ :1078* 
G 134 | +°3183 + 1125+  +°2183 + 1014+ | +-3465 + -0929 | +°3430 + -1030 


The positive sign indicates that good nutrition and normal (not aneemic) children 
are found together. We see that although their probable errors are large, all these 
coefficients are positive ; taken as a whole series they are all, except in the majority 
of D 2’s groups, of the order of ‘2 to ‘3, and this leads us to believe that there 
is quite definite association between these two characters in the data examined; 
the mean for the whole series of correlation coefficients is + ‘2659 + ‘0256. It is, 
however, again probable that the judgment of anzemia by appearance was a contribu- 
tory factor in the judgment of nutrition. 
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VII. CONCLUSIONS. 


The conclusions we can draw from this paper are of two kinds which may be 
classed as positive and negative. 

(2) We see from the data examined that the degrees of association between the 
state of caries in the teeth of children of ages 12 to 14 years and their general health 
and the home environment are very slight, being roughly-about 0-1 in the scale of the 
correlation coefficient, where the range is from 0 to 1, 0 being equivalent to absolute 
independence and 1 being equivalent to perfect association between two characters. 
We are the more impressed with the small degree of correlation between the 
characters under consideration, when we consider the place such correlation occupies 
in the scale of association, and compare the numerical value of the relationship with 
other numbers expressing associations between characters. For instance, the degree 
of relationship between parent and child has been found for many physical characters 
to be represented by 0°5 in our scale, which shows a much higher degree of associa- 
tion than that found in this paper to exist between teeth and general health and 
teeth and home conditions. Such considerations suggest that it would be of in- 
terest to examine if any association exists between the state of the parents’ teeth 
and those of the children, and if such an examination gave a result of the same 
order as those obtained for other physical characters, ie. about °5, we should be 
justified in asserting that on the average bad teeth in a child are due more to 
bad teeth in the stock than to ill-attention during growth. 

(b) The School Medical Inspections instituted by the Board of Education are 
primarily for the purpose of finding out the needs of our children and bringing re- 
lief where it is necessary. A statistical inquiry into the data furnished by such an 
inspection and the resultant comparisons to be made between the sexes, between 
different ages, between different districts, etc., are of secondary importance, but such 
inquiry is intended in the original scheme. We have seen, however, in the Blank- 
shire data that the standards used by the doctors in diagnosing the state of nutri- 
tion, anemia, etc., are not always the same and also that there is considerable 
divergence in the methods of teeth inspection, where one might expect as concise 
results as one obtains in measurements of height and weight. Thus the kind of 
treatment which has been used in this paper is necessary before the data can be 
properly analysed, and even with such treatment the results are not satisfactory, 
seeing that assumptions of one kind and another are everywhere necessary. But 
whereas the statistician examines his data to see if divergencies exist amongst 
the inspectors before attempting to compare divergencies amongst those inspected, 
the untrained analyser of such records will assume that there are no differences 
in the standards upon which the judgment of such characters as nutrition are 
based, and present results which often may have no meaning, because the differ- 
ences between the standards used will sometimes emphasise and sometimes 
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counteract differences which may exist in the populations from which the doctors 
sample. In a medical inspection of children in a large town, N., two doctors 
worked together ; one examined all the boys, the other all the girls, and the one 
doctor showed results which indicated that the boys of this town were fine well- 
nourished children, whereas the other doctor’s results showed a population of girls, 
the sisters of the boys examined by the other doctor, who were poor, weak, ill- 
nourished specimens. The two doctors had not originally compared their methods 
of judging nutrition by both examining separately the same sample of children. 
This paper has been published with the view of emphasising the national im- 
portance of standardising the judgments of the School Medical Officers of different 
localities. Without this standardisation it is impossible to judge of the relative 
welfare of the school population in rural and in urban districts, or in urban 
districts with different dominant manufactures. It is not too strong a judgment— 
sweeping as it may seem to be—to assert that at the present day all conclusions 
drawn from the reports of the chief School Medical Officers are of no value for 
comparative purposes. This is not those officers’ fault; their work is so arduous 
that they are bound to do much of it by deputy, and the present statistical train- 
ing provided for candidates for diplomas of public health is so inadequate that 
many assistant School Medical Officers have not the least idea of the importance of 
standardisation, and even if they had, and could aim at it among their colleagues in 
one locality, there is at present no provision, whatever, made for a national standard- 
isation in school inspection. The divergencies indicated in this paper would dis- 
appear with a proper local standardisation, but we should be left with what is 
of still greater importance from the national standpoint: the intra-district want of 
standardisation would disappear, but the inter-district divergencies would remain 
to confuse all national administrators. This problem of national standards—quite 
as important as those of weight and length—is one so urgent that we may well 
hope that the youngest of all the ministries is not yet too old to carry through 
some adequate measure of reform, while it has youth and freshness for this necessary 


but undoubtedly difficult task. 


APPENDIX.—NUMERICAL TABLES. 


The following tables give the data upon which the discussions in this memoir 
are based. It has been considered desirable to publish them as they will bring 
more cléarly before the statistical reader the difficulties which arise in the treat- 


ment of the material. 
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Bad . files = = Bad . Sen hoi eel ee ee 
Totals . | 76| 42/53 27/12|)14| 2.| 2 | 24 | 959 Totals . | 76/50) 73 |36|18)| 8 | 6 ly 12 280 
| | 
| D8 | D's, 
No. of be No, of 
' Carious] OF tele za tec.) 4. Sav. | Potala: Carious} O. | 1. | 2.) 38. | 4. | Sev. | Totals. 
5 Teeth. Teeth. 
Steet. | i\—| 9] ri) 1] 5 Geode tii tts nebo 4,|" 48 
Z Normal . | 39/21/67|21/15) 11 | 174 Normal . |33/28/40/16/13| 16 | 146 
Subnormal | 9| 7/15] 5| 4] 2 49 Subnormal |14/10}11|} 3; 9| 7 54 
Bad . a | le Bad . ee ee == 
Totals . |49/28|84/27/19) 14 | 291 Totals . |58/49|64/|25)25| 27 | 248 
= 
D 4. D4, 
No. of ) No. of | 
Carious OF anes Won Wee] Os AOS ete |p oe Londse Carious} Oi elomieos Meola Noe ob he Vat |) Os .||.9.- | 20s 
g Teeth. J Teeth 
Seed. = |} -5) 2) 21—|—| i}—|—}—]| 10 Good £7) OF Ola} a h1 
5 Normal . | 42/55/52/34/)10/10| 4|1)1) 209 Normal 30 86/45) 28135 5 | 5 | 
Subnormaley choked) LL Pes Lye eee 49 Subnormal | 6} 7/14) 6) 4,2 )/—,1|/—.—/1 
Bad . 1 lea | a 2 Bad . ae eee eta | 
Totals . |55|64/65/45/14)12;}6}1/1! 263 Totals . | 45/50/68) 43/19| 9} 6)]1{}—\;—)|1 
pi be D5. 
No. of i No. ns 
Carious 0. | 1. | 2. | 8. | Sev. | Totals. Carious Of ta leeaieseie4. | Seva| Totals. 
a Teeth. Teeth, 
= Bee | ile} 4) 5 Good aie poate 18) 9). 18 
5 | Normal 99)16/11| 2 |104} 162 Normal .|15)/138/)17} 3 |—) 92) 140 
A | Subnormal| 7| 4| 5|/1/| 55| 72 Subnormal | 8} 5} 4/3 |—| 37| 52 
Bad . ae | 2 Bad . 5 tal) Se a) eal oe 
Totals . (36/21/16! 3 |165| 241 Totals . |25/19|22/ 6 | 1 /139/ 219 


(59) 


IIL—NUMBER OF CARIOUS TEETH AND CLEANLINESS OF TEETH. 


Boys 18. 
D1 D2 
No, of * : j 
Carious | O48; 34, | 5,16. | 7. |Sev.|Totals.| | 0.| 1. | 2 |.8.| 415. | 6. | 7% | 8. Sev. | Totals. 
Teeth. J | | 
Glean 114-8] 9/41/.4) 1) 9|—=) 5) Meet | 118) 93)46) 16) 17) seam. 
Unclean . | 10) 18 95\13})11) 4) 2) 2) 7% 92, OS nor A 2 3 ee 19 
Totals ary 96 |34| 24115! 5) 41-2) 9 143 15 | 26 | 49 | 20 19° FS ERG SO eae 3) 150 
| | 
| 
| D3 D4 
No. of } 7. 
Carious} | 0, | 1, | 2. | 3. | 4. | 5. | Sev. | Totals. Os | a, RRB 4 25.26.) el RSs otalsa 
Teeth. J | a 
Glean . |38/22/63/20/11] 1] 3) 158 43 62162127/20| 5| 3| 1/—| 293° 
Unclean . | 22| 15 39116) 7 —1 99 17/15\}18| 9] 6; 6;—/—] 1 72 
Totals . |60(37/95)36/18| 1| 10.| 257 60/77/80/36|26/11| 3) 1] 1) 295° 
| 
D5. 
No, of l 
Carious 0. | 1. | 2 | 3. | 4. | 5. | 11.) Sev. | Totals. 
Teeth. 
Clean 63/35/25! 5|—| 1| 1/205] 335 | 
Unclean .| 1) £)—) 2)—)/—}— OAL 49) 
Totals .|64/36/25| 7/—| 1| 1/226) 360 | 
Girus 13. 
Dr D2 
No, of | 
Carious!| 9, | 1, | 2. | 3. | 4. | 5. | 6. | Sev. | Totals. 0.) 1. | 2. | 3. |-4 | 5.16 | 7. | 8 | Sev.) Totals. 
seket: ; 
Clean 4AIS1987319 WHAsi= yw 9, 106 ATNOGV SON OA AB ea) et roel ans 161 
Unclean . | 15/12 | 27) 10 Oh 3H) Bilao 84 i) Sy eas A Ot eS asia 18 
Totals .|33}40|58}17|22| 9 31 88 190 45 | 27} 43) 28 15 Shinde te ee ONE 179 
D3. D4 
No. of 
Carious | 0, | 1. | 2. | 3. | 4. | 5. | Sev. | Totals. On) al Oe SSN Aa ie Gm) Ven Saanh Lotsa 
Teeth. 2 | 
Clean . (54/27) 51)12'15|—| 5 164 51|156|74/30/22| 9) 4;—|—| 246 
Unclean .|12) 9|29|)13| 9|— 3 T(s. TAO 13402) Ci cOn ee leew 67 
Totals .|66136(80|25/24|—| 8| 239 65/66 |87/ 42/98/15) 8| 1) 1| 313 
D5, 
No. of 
ah 
casos o.|1. | 2.13. | 4. | 5, | Sev. | Totals. 
Clean 59137133) 7| 4) 11179)| 320 
Unclean .| 2) 1| 1/—| 1/—| 12 17 
Totals .|61/38/34| 7) 5| 1)191| 337 


NUMBER OF CARIOUS TEETH AND 


Boys 13}. 
| si 
Wo. of | | 
Carious| OF 1 25 824) 4oes || 6ieieye al Gavel Dotalss 
Teeth. | 
Clean ./73/35/46/99/ 11/11] 2 2 | 93 | 995 
Unclean | 3) 71/7 Gt i 32S pe pon 
Totals | 76 Be 27 12 ia] 2/9194| 959 
| . 
No. of | 
Carious} | 0. | 1. | 2. | 8. | 4. | 5. | 6: 1:7. | 8, | Totals. 
Teeth. J | | |. } 
| Clean .|50/53/45/34/10/ 813 /—/1) 904 
Unclean 5 11 20/11) 4) 4/3) 1 i 69 
Totals Bite pads TEA 2) oie he dele 263 
Grrts 134. 
D2. 
No. of | 
Carious| Ob 1. 1.25 -| Sioa S, ib Galle Ta | Seve Lotala: 
Teeth. 
Clean ./73|46/69/33/17; 7] 5|1/| 10] 261 
Umneleanw(® oi 44, 64a tae ll ae 2 19 
Totals |76|50/|73| 36/18) 8 iA 1/12} 980 
D4, 
No. of 
Carious| O. i} Ls 2s |B. 4eb Os) Gs jt.) 10. Seve) Totals: 
Teeth. 
Clean ./|39/44/55|84)14!} 7 | 2/1 |—j/ 1 197 
Unclean | 6/ 6/13} 9} 5) 2)4);)—|1]— 46 
Totals |45/50/68/43/19}9|/6;1!1] 1 243 
(61) 


CLEANLINESS OF TEETH. 


D 


3. 


ale 


eels 


4, 


a7 


19/48 16/10| 
9/36 11] 9 


49/98/84 27/19 


i 
bo 


| Sev. | Totals. 


—/ 10, 18 


155 228 


21/16 


3 


165 241 


Sev. | Totals. 


10 


1a 7 
14 77 


25 


27 | 248 


25 


25 


IV. NUMBER OF CARIOUS TEETH AND DISCOLORATION. 


Bion Dal. 
| ; 
| Condition, 
| - Good. | Bad. | Totals. 
H | ) | 
5 | 
<3 | Normal . ee ee | 53 
S) es ee 
Discoloured . 38 . 52 90 
| Totals . 50 93 143 
| 
G18, D1. 
| Condition, 
, 
| Good. Bad. | Totals. | 
3 al 
| | Normal . Soke 58 | 91 
= — 
| Discoloured ..| 40 59 | 99 
Totals 73 | 117 | 190 | 
B 13}, D3. 
| Condition, 

Good. | Bad. | Totals. 
< gz | 
< Normal . 32 60 92 
oO 

Discoloured 45 | 84 129 
ee alee 2 Seal} 
Totals ye) | ae! 221 | 
| 
s e 
G 133, D 3. 
| 
| Condition. 
) 
| | Good. | Bad. | Totals. | 
a _at p=) 
= | 
= Normal. .. | 51 80 Toi 
e) ae —_— a aS 
Discoloured | 56 Cy a a 
Totals) vee a. | 107 141 248 


Bleep. 
Condition. 

Good. | Bad. | Totals. 
109 | Hey al) SBR: 
a8 | 35 |) 63 | 
137 | 158 | 295 | 

G@13D38. 
Condition. 

Good. | Bad. | Totals. 
er a := 
98 | 57 | 85 
74 | 80 | 154 

| 
102 | 187 | 939 
B 134, D 4, 
Condition. 
Good. Bad. | Totals 
101 LF 218 
18 27 Aa 
119 144 2638 
G 133, D 4, 
Condition. 

Good. | Bad. | Totals. 

86 118 2.04. 
9 30 39 
95 148 243 
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B 13, D 4. 
Condition. 

Good. Bad. | Totals. 
22, 62 84 
75 98 173 
97 160 257 

Gas,Dias 
Condition. 

Good. | Bad. | Totals. 

100 144 244 
Sil 38 69 
131 182 313 


V. NUMBER OF CARIOUS TEETH AND STATE OF NOSE AND THROAT. 


(63) 


Boys 13. Grrezs 13. 
Di Dit: 
3 No. of l 
i: Garious] 0.| 1.) 2 | 314, ] 5.16.1 7. | Sev. | Totals. Cea Beds 6. | Sev. | Totals. 
rs a | a ee =a (ekg PA eae | 
a Normal eH LON TS ASL Oi Aa Se Ds ees di AQAA Se OS 6h TL) 5 | 101 
® Not Normal | 12|}13|16)13) 6) 1) 1/—J| 4 66 TAHA A ae One 4a) B) Ai. B|-- 89 
3° a Ss joes 5 ge 
A Totals 24/96)34) 94115) 5] 4) i 9 143 30 |40)/58)17)/22| 9) 3| 8 | 190 
| 
D 2, D2 
3 No. of 
5 Carious| 0.|1.| 2] 3.) 4. | 5. | 6. | 8. | Sev. | Totals, SG re) Rd ae i A ore 
= Ss pad bal esol meena ==, ———}— |} -|____ 
| Normal Al Ua ec 2c3) |e OF lem ee eke de, mek 64 Reto AO epee eet —— | 6 | 78 
® Not Normal} 8/18|26)14/10| 4) 2| 1] 83 86 24|12)23/17)11| 4) 1;} 3} 2} 41! 101 
oo aa ene es eae | EE Ee ea eee ree 
A Totals .|15/26)49120)19)} 8! 6) 2) 5 150 45 | 37148 |/98)15| 5) 1) 4) 2) 9 | 179 
D3 D3. | 
= No. of 3 | 
2 Carious 0. | 1. | 2.) 3. | 4. | 5. | Sev. | Totals. Gt te fh 2 | 4. | Sey. | Totals. 
a Teeth. | 
Bi oe aes es Deeieee. ie. | | 
q Normal AT \29 170134) 13 |—1) "8 201 He sciieney thot 4 191 
2 Not Normal }13|) 8/25) 2] 5] 1; 2 56 Gee Sil 8: |) 74 48 
° — —|—-|— — | 
4 Totals 60 | 37 95) 36) LE) 20 257 66 | 36 | 80| 25/24) 8 239 | 
D4 D 4. 
4 No. of | Sr 
= Cations | 0.|/1.|}2.|3.| 4 | 5.16] 7.1 8 | Totals. 0.|1./2}3.| 4 | 5.|6.| 7. | 8. | Totals 
a Teeth, 
3 Normal P45 (48-61 192 L910 es) tl S208 CA WAM OA VOOH LT pak, oo 1| 1s a 
o | Not Normal |15|29/19/14| 7) 1) 2 87 OO eon Ane AN AD fe Gee oi} ——| 100 | 
wn | | 
Z, an age Nee | | 
A Totals .|60/77/80)|36)26/11) 3); 1) 1) 295 65 | 66 | 87} 42/28/15) 8) 1| 1) 313 | 
: | | 
D 5, D5 
= No. of l Ji. fe 
2 Carious | 0. | 1. | 2. | 3.1] 5. | 11.| Sev. | Totals, Ost 25 bs 5. | Sev. | Totals. 
a Teeth. 
= YT a ee ee Be Tey ees 
a Normal ./54/29/21/ 6| 1| 1/179] 291 46/31/27) 4) 4|—|149| 261 
2 | Not Normal |10| 7| 4} 1/—);—| 47 69 Loe eres ly rr 42 76 | 
9 |__| __ | | —_  — _ isi soe ae eect —-|—- | 
A Totals 64/36/25! 7| 1) 1/226| 3860 GUS se ee ioe Li LOL! 337 | 


NUMBER OF CARIOUS TEETH AND STATE OF NOSE AND THROAT. 


Boys 134. Girzs 134. 
Os 12! 
S No. of 
a= Carious| 0. 4 15 2.4 3.40 18S. 4 6. 7a Seve ovale: O. | U.S. 18. PAB Gaia. isSeve) Dotals: 
a Teeth. ‘ 
a Normal . |53/22/26)16) 9} 9| 2} 2) 16| 155 47 |32)44/22/10|} 415]—]/ 8] 172 
2 Not Normal | 23) 20/27/11} 3} 5|—|—| 8 97 99118)29114) 8) 4)1)1 4 |) 108 
7, —— —— — $$ |_|}. —_|—_ 
| Totals . | 76/42|53/27/12|14| 24 2 94 | 252 76 | 50/ 73/36/18} 8} 6) 1 | 12 | 280 
Ds ; D3 
© No. of } | 5 
oc Cariows | 0. |.1. } 2.) 3.4] 4.1 Sev. |) Dotals: 0.) 1. 42: 8.44.4 Sey. lotals, 
Z Teeth. , 
| ee £2.) Sie, pa Pa A AI Mh a I ees | 
e Normal . |41/19)67|23/12|-12 | 174 41 | 42/53/19) 16| 19 | 190 
2 | NotNormal | 8/ 9/17] 4 (epee: 47 Ted ALSO ee as 58 
Z a ame fe : a a 
Totals . |49|28)84/27|19| 14 | 221 58 |49/64/25/25! 27 | 248 
D 4, : D4, 
| 5 No. of | | 
le Carious O. (1. 12.1 1B.) A oo GL ie ose eeonales 0. | de J.) 8: 1 4.) O06. 0%. LO Serumtotals: 
ey Teeth. : 
ES _[_i__—____—_— a SS ee 
: Normal . |35|37/44/27/10| 9} 8 |—|— J] 165 99) 30/441 28/14) 814) 1 | 1 | —} | 259 
2 | Not Normal | 20|27)|21|18| 4); 3) 3 18 Fay 98 LG W2OW S415) PS 8 oe 84 
7, rl is. ico eee eee eee | erate eae ee 
Totals 7. 55 )64 1/65/45) 144,129 16 1 eieeaba: 45|50/68)438)19'9|6)1}1) 1 243 
Dia: D5. 
od 
2 No. of 5 
a Carious | 0. | 1. | 2. | 38. | Sev. | Totals. 0. | 1. | 2. | 3. | 4. | Sev. | Totals. 
# Teeth. 
Ss sal Bs Pak oe) al AS Sh a I ee 
e Normal . | 28/16/13} 3 |118| 178 19/13/17; 8} 1 | 99) 152 
ps Not Normal | 8| 5| 3|)/—| 47 63 6} 6| 5] 8 |—| 40 60 
Z —— [ened Peto Wee came OP eS | 
| Totals . |36/21)16| 3 |165| 241 | WQS 1G 226 sta son ies 
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VI. NUMBER OF CARIOUS TEETH AND CLEANLINESS OF BODY AND HAIR. 


Boys 13. Girus 13, 
DE Di 
ra bs on 
2 No. of } 
aa) Carious Ons P25 S. inten Poa Gcllage lieve ounls Ou Len 2ee} 8s.) 4.7 5. | 62 | Sev..| Totals, 
= Teeth, 
qd a eet _—— 
. Clean A AAAS AS Bi toll sell} [le AG 90 SH Aoi Os) Gd) | Loy 4 56 
eS Unelean!' y 7 14 TL SOS el ae 3 53 95) 28|48)12/16)-4),2)| 4 134 
Totals |24/26|34/24/15/5|4/2!] 9 143 Sd40) OOW LT 22) 98 8 190 
D2. -« De 
eB 
nS No. of : 
faa) _arious | OLS PQs less War oe Ga eve Sa ieee lelotales Omi Eo lecemSeninOs Os | he lo. | sev. | Totals: 
ae Teeth. 
q < —— 2 es 24 
a Clean LA UO) 43.18) Pore eS as 121 DOLLS ONs ove We eh 4 80 
a Unclean gee GE | mata te ae Coy 7a aL lee 2). 29 DS EEA Ley LOWS | te ea L 5 99 
Totals |15|26|49/20|)19| 8} 6 |—/ 2] 6 150 45/27|/48)28)}15)5|,1)4)2) 9 179 
DY3; D3. 
a 
No. of 
aa] Cations | 0. | 1. | 2:.| 3: | 4. | 3..| Sav. | Lotals, Oo hy eos Ss) 4. | Sev. || Lotals, 
oe Teeth. 
q ua 2 El Ex! 
+ Clean 54136/92/)383/16) 1 | 10 | 242 91/25)58)19|17) 5 175 
c Wincioans|. 6) sb 3) SB) 21) he 15 Tihs 6! 7) 8 64 
Totals |60/37|95|36|)18} 1 | 10 | 257 66 | 86 | 80/ 25| 24) 8 239 
D 4, 1M 
= 
re No. of 
faa] Carious OUT 2S eae |e Garlmuien ye Ge iL Lotadse OM Rlen ie Cen ocn eta) inoeey On if) tay |-Se+.| Lotals, 
a= Teeth. 
q = pee bles — pees 
- Clean 5666/74 33 125) 10) 3 | 2 | 1 i 269 33 | 22) 40/23/18) 7| 4 }—; 1) 1438 
a Unclean | 4/11] 6| 3) 1} 1)/—|—/|— 26 32) 44/47/19)15) 8) 4] 1}—| 170 
Totals COWL BO VSO 26 PLL | Sel e295 656687 142128115) 8 )1) 1) 313 
1D) 5s D5 
is No of 
aa Carious| o. | 1. | 2. | 8. | 5. | 11.| Sev. | Totals. o.| 1.| 2. | 3. | 4. | 5. | Sev, | Totals. 
ae Teeth. 
q a — = Pe ee 
oI 
ot Clean. |48')28. 123) 6) 1 |) 1 )192) 298 90/12) 91) 4) 2 |—) 65) 112 
a Unclean |16| 8| 2} 1 |—|—| 36 62 41196)95) 3) 3 | 1 1126) 225 
eae 64 36/25| 7 | 1 | 1 | 226) 360 GHIBS AN Teleoniele } LOI 8387 
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NUMBER OF CARIOUS TEETH AND CLEANLINESS OF BODY AND HAIR. 
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Boys 133. Girvs 134. 
By 1D De 
4 
3S No. of } 
aa Carious OQ. HL ea en ee 6. | 7. | Sev. | Totals. On | le doe Bee ab. "OG, | te ah eeVenl LOuaIs, 
“2 Teeth. 
. Clean 61|33/43/18) 9} 9| 212) 16) 198 361191) 297)191 6) 4) 11—) 38 115 
3 Unclean . |}15| 9)10) 9) 3) 5)}—/—) 8 59 40|381)46)17/12| 4) 5) 1 9 | 165 
ay 76.| 42153 | 27) 12)14) 2 2 ) 24 ) 252 76 50|73|36|18} 8 | 6 | 1 | 12 | 280 
D3 D3 
a No. of } 
‘ae Carious }| 0. | 1. | 2.7] 38. | 4: | Sev. | Totals. 0. | 1. | 2. | 8. | 4. | Sev.:} Totals. 
se Teeth. if 
= Clean 46|24/ 76/25/16! 12 199 44 |33|46/18|15}| 20 176 
3 Unelean’. 1) 34) *8i oie 22 PASH Siegal ay, 72 
| Totals. | 49|28|)84)27|)19) 14 | 221 58 | 49|64/25)25) 27 | 248 
| D4 D4: 

a No. of ; 
an Carious} Oitieke HC2s ules aad 6. || 7%...) 8) | Totals. Ow | Le} 2, 48. 40 1b. Gos) to) LOW Sey eotele: 
3 Teeth. | ; 
SS DERE PEER oie ae MM seni a =a eS 
ia Clean ‘ 02 691-544 400-13 yo Ga ee eee 27:\. 3141 387 Slap TG tA) ee as 
fe Unclean 4.3) co 1ske 95) Ban at eee 25 181.19 1.381) 12) 8) sal oats Sie 95 

Totals. |55|64/65/45/14/12/6/11/1| 963 | |45/50/68/43/19'9/6/1]/1| 1 | 248 

D 5. D5 

e No. of 
an) Carious| 0. | 1. | 2. | 3. | Sev. | Totals. 0. | 1. | 2 | 3. | 4. | Sev. | Totals. 
Z Teeth, 
a — feaae 4 pers 
Be Clean AGEL ONS elena deme 7 Ob Oe a oO) 78 
A Unclean. |10) 2} 5) 21 49 68 16)141)10) 5|—} 89) 1384 

Totals. | 36/21/16) 3 1165) 241 95119 99 6] ¥ 1139} 212 


VII. NUMBER OF CARIOUS TEETH AND ANAIMIA. 


Boys 13. Grezs 13. 
Di Di. 
No. coo 
pas Carious}| 0. | 1. | 2. | 8. | 4. | 5. | 6. | 7. | Sev.| Totals. Osta 2a) Se lite) .d. 6. | Sev. || Totals. 
8 Teeth. f 
mA Normal . | 22 | 22) 30/21/14) 4 | 3 | 2 7 125 25:1 32) 39)| 1521 |) 6 |. 3 6 147 
Aneemic . 2) 4 “fa ait del al | 1 }—) 2 18 SSL eae 38 2 43 
Totals. | 24 | 26) 34) 24/1515 | 4 | 2 9 143 33 | 40| 58/17) 22) 9 | 3 8 190 
D2 DQ 
| | | 
No. of 1 
r Carions | Ona 2s See eS Gaal Bt Sevtovals: OOibelaie Ce loomie Aeatensul: Os i Vee leSe | Sev... Potals, 
S Teeth. | 
S ies | 24 
F2 | Normal . | 13/21|42/16/12| 7 | 3 | 2 3 119 SILO ie ee ti Lene alee t= 17 121 
Anzemic . Bit Ot ST Ae Me oa ai LATS OW EO se re Io 2 2 08 
Totals. |15|26)49/}20)19/ 8 | 6 | 2 5 150 45) 27|48/28/15| 5|;1)4)2) 9 179 
D3} IDs 
No. of ’ 
P Carions | 0. | 1. | 2.) 3.) 4 | S.. | Sev. | Potals: OL e2ee aioe led ol Sey. i Potals: 
S Teeth. J | ' 
on we eee ee) S| 
PF] Normal . | 57| 35/ 91/34/18} 1 9 245 60 | 33/70) 20)21)| 5 209 
Aneemic . Sd) Pel aN Gh Nell a 12 Cie oeLONe oes es 30 
w Totals . |60| 37 95 8618) 1 10 Bor 66 | 36 | 89| 25) 24) 8 239 
D 4, D4 
No. of ‘ 
‘ Carious| Ore Wades ROE Ss eee We Sa Goalate eau Louies Op Woes Sa pean on | Gl tT. 4.8. | Totals. 
i Teeth, 
fe) = he a ws 
Fo | Normal . | 54|69/69/ 29/23) 8|3)1) 1 257 Hf |) BAI S| Ses a IBY ae Te aa 8 264 
Anzemic . 6} 8/11} 7} 8] 8 |—|—|— 38 rep LI Tage TS tt tse | hh gl 49 
De esialank 60 | 77 | 80 | 36 26 Ly paeelae ae: 295 65 66 87/42128)15) 8) 1] 1 suG) 
D 5. DSS 
if 
No. of ; 
. Carious| 0. | 1. | 2. | 3. | 5. | 11.| Sev, | Totals. O. | 1. | 2. | 3. | 4.1} 5. | Sev. | Totals. 
"S Teeth. 
fo) ||, ee eee — — SSS aR = | ee 
aa) Normal . | 62/34/22) 7} 1 1 |.910)) 337 ; GL SA hanes i WATT 309 
mnie 9/2} 8}—|/—|—]| 16; 23 == 4 Spot f=) "90 28 
Totals. |64/36|/25| 71 | 1/296] 360 61/38/34/ 7|5|1|191| 337 


(67) 


NUMBER OF CARIOUS TEETH AND ANAIMIA. 
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Boys 133. Girus 134. 
D2 
No. of 
or 2.|3.| 4 . | Totals, 4.| 5. | 6. | 7. | Sev. | Totals. 
3 | Normal 41 | 21 LN 912 12) 8) 6\— 923 
fa Ansemic . BANE I fey Jk 40 Gi) ea pe OT 
Totals . 53 1/27) 12 52 NSW SH eOa eal! 280 
D8. D3 
No. of 
Carious 
Teeth. J 2. 3. | 4 iho, ey es . | Totals. 
3 Normal 97 |.83 |27)18 46 | 59/18 | 23 225 
A iP fe ate fee Betas 7G =o DS 
Totals . 98 | 84127 )19 58 | 49 | 64 | 25 | 25 948 
D4. 
No. of 
Carious 
Teeth. | Doel eas Totals. Boh (6 te lO . | Totals. 
S | Normal 1/57) 58/38/11/12) 6] 1| 1] 235 0|; 61 6) au 11 
e Ansmic.| 47) i ¢ — — 28 8 Bie ak 32 
Totals . |55|64|65|45| 14 263 oh -64 i) 243 | 
D5 D5 
No. of) 
Carious 
Tests J 2. | 3. | Sev eeicee || Totals. 
3 Normal 18|14| 3|155 18/21) 4) 1/124} 191 
7a Aneemic . By iy call Ge 1) 21 
Totals . OTe Oil aeed eG 19|22| 6) 1)189) 212 


VII. NUMBER OF CARIOUS TEETH AND EMPLOYMENT OF FATHER. 


Boys 13. 
Da Dr2: 
No. of ) | 
Cations Q..| 1. | 2. | 8. } 4.-) 6. |-6. | 7. | Sev. | Totals, OF ele WeSlboe 4. Ino, Gs || 8:-] Sey. |'Totals. 
Teeth. 
# A | 7/3] 5/\5| 4[2/1)1/—| 28 Fete eamikt +1 || 1.| 19 
og B ON 4S SB AON Tih ls ieee cee ie) 18 ; 1; 4; 8/-5) 7]—|/—|—| 1 26 
gel 3}-2) 4) 38) Qj)—) 9 |e] — 16 AS eos sO ek Wert the) 30 
sa D Coline fh ale! ite ee] 8 19 Lie oped ele Pose to) Tl 10%, 
Og E |—| 3] 5} 4 — 12 SS VS por Pe |) — Sar 
SF aie 8 neti] etsy ie ieee) Gal Oe at SPDT S Ae Epes: | Ao) a) 1 29 
Totals |24/92/32/91/14/4 13/2) 8 | 130 13/91/41/14/16/6|5/2) 4 | 192 
| Diss ‘ D 4, 
No. of 
Carious OO a Bal Sale 4a bon | oevs |; ovmlar Opie 2s oe otal ae! Gal te ft 8. | Lotals: 
Teeth. ‘ 
#¢ A |12| s(a1l16| 5|/—| 3 | 65 409) 8-7) 8) 1 t—|—|—| > 39 
og B 34 F716) 53:53 1 — ab 33 Vote 4 Ope eis—)—|—| ~48 
eC ie eh Ot ahSa |) Ae wal 23 4 Ge) LE pat kD | 95 
a= D (15 8/92). 5) 41—] 2 56 {19 30 | 34/16/15; 5;—|1 1 | 121 
Og EH 3} 3/11) 6) Ly—| — 94 5) 3) 5S) by) ) —) — -— 18 
So Ree 4 nti sae sh) ae 32 6) Fs) 2) — fi} 2 | — | — 20 
Totals |50/|34/89/35|)16/ 1] 8 2933 51/|70|70|34/24)10} 3} 1/1) 264 
D5. 
No. of | 
carious} Ov (oder Ze leas won Lis here Potais: 
Teeth. 
‘ | A {10} 8/77) 2)2+-/+-| 34 61 
og B 6.) 52) FO) saad eS 91) - 35 
one 10} 9) 4] 2°}-—|——| 41 66 
zg D Bele CE Gi SEEN iL | BAG: Bii 
oe ead rey es eel Bt ped 6 8 
eae RU Ta) Rea Re eS ae RS tye aigils: 
Totals |56|32/21| 7|}1 | 1 |202) 320 


Grades of Employment.—-A = Clerks, Farmers, Shopkeepers, etc. 
B = Skilled Trades and Iron Workers. 
© = Transport Workers and those employed in Service. 
D = Miners and Colliery Workers. 
E = Factory Hands. 
F = General and Farm Labourers. 


69) | bes 


NUMBER OF CARIOUS TEETH AND EMPLOYMENT OF FATHER. 


Girus 13. 
D8: 2, 
No. of 
@ericus |G. fe] Be So, Sane es Sey. | Totals. o. |1. | 2. | 3. | 4. | 5.1 6. | 7. | 8. | Sev. | Totals. 
Teeth. 
oF A sae 6110) 5) 4)—1 Is) 2 37 5| 5| 5| 4) 8)/—|—!|—1|—4| 1 23 
(8 B 4} 3/12) 1| 4) 2|)—| 1 27 AN BV Vacone 2 1 22 
2 & C 84) Ga aoe a ae a 20 61.6110) 6)3) 2 =) 33 
\"S6 D | 6011). 6) Bi; Bare eases 32 3| 1] 6). Sided ele deed 18 
o = ha hee : 2 Vi 1 3 
a F | 9| 814] 6| 3)4)2)92 45 15) 31-3) 40 eS) aa 32 
Totals | 31 35|47|15.)18| 8 | 3] 6 163 34|91132123/10'311)3)1) 3 131 
| 
D3 D4 
None) 
Carious 0. | 1. | 2. | 3. | 4. | Sev. | Totals. 0. tte 4) 2a SMa. yy Gea dems Totals. 
Teeth. J 
af A 4a) STO SS akon 56 19415 8) 10). Do) Bi a 36 
L ‘go 5B Ma sypercihee sl) bch ipa dl 35 ON V7 LON Walrond 41 
| geno 7" 238 sal me oe ele 21 Bt TW Ba 2) oe 28 
| 3.9 D 13110)18) 4)) 2) == 47 30 |25| 42/91; 9) 6| 4 |—|—| 187 
|o gE By 4 eS Soe we eae 22 1|/ 7} 2| 41 3} a2j—|1j—| 20 
a F | 8| 3| 9} 2| 6| 2 30 Aah Sit 7 ya eae ae 22 
Totals |57|32|71|22|23| 6 PMG lh 61.169! 78 42) Sor 14147 1a 284 
D5: 
No. of 
Carious| 0. | 1. | 2..| 3. | 4. | 5. | Sev. | Totals. 
Teeth. 
yf AO ae ee 22 59 
«3 B | 4| 6] 6|2|/—|—| 31} 49 
2 a CG (11) 6) 8111 1 —- 188 60 
zo D | 4| 2] 4)1)/—|—| 15| 26 
(a) = a) 2) —|—| —|— | — 4 6 
cj F | 23/10 94 219 Vee) VBS a ED 
Totals |54/35/28| 7 | 4 | 1 |168 297 


(70) 


NUMBER OF CARIOUS TEETH AND EMPLOYMENT OF FATHER. 


Boys 134. 

D2. Diss 
No. of ' 
Caron | 0.) 1.) 2 | 8 | 4. | 5.) 6. | 7. | Sev. | Totals. 0.| 1. | 2.| 3 | 4. | Sev. | Totals. 
ee A183) 9} 6) Rha al he eas 6| 3/10; 3| 1] 2| 25 
62 B /18)14/22/12) 4| 6|—|—| 12| 88 161-4412) 6) 81 3 | 48 
ary Oe! Sir 6 1 OR| Taio ee ee ciel ge TE ae) Wet) | 10 
Ser Dit) Sh elo 
cet 5 Pe ik bleed dae lo: 16/15|33/14| 5) 5| 88 
Sie), S54) Bh te eS ee Sa a os |, 8 
BIE Tt Gl S| Shah oi i tel. Se eey Neem Gy 1) 2 9 )- 16 
Totals | 66/37|47|94| 9/13/2111 19! a18— 44/98|71\94/16| 12| 195. 

D4 D5 
No. of 
Carious Ovi Dh SES Seashore | Be Wzanlecenle lat aise 0. | 1. | 2. | 3. | Sev. | Totals. 
Teeth. 
SAW Th 6) 41 6 — eo Wel |i ae Giri a, tie31| 49 
‘32 B /292/24/29/19/ 3} 4|2/—/1| 104 9| 6| 2} 1| 31] 49 
ee C8) 9) 63) 3 tap 17 Al oe). 32) | 40 
g<2 D /15/13] 9/ 6| 6} 2;/—j1|—| 52 Seo aebas eg) 143 
ea edd Sb id Ss lek ee hee lee es 6) 4) 9) 1| 98) 36 
Bey IE Dd h 84 Ooi Pol, Pee ae a ae 15| 24 
Totals |51|/52/52/40/14/9/31/11|1] 228 34/19/14) 3/141] 211 

Grens 134. 

D 2. D 3. 
No. of | 
Carious Oot ae Be eS. eel Ss | 6.2) Te oeSsev. fh Dotals: OM ae 2e sil 4. | Sev..|: Totals, 
Teeth. 
3A | 6| 5/ 8] 3) 2]—|—|—| 2] 26 Aiea Tb) 4405 | 93 
3S B |98/24/29/13| 8|3|}1]/—/ 7] 1183 TBNIG) 71-9) 61 3) (54 
ee Og) 2| 5) 4) 911 as) ees eae bi) 9) 11 
S2D | 9) 3] 5) 7] 2]—-|—|1]—] 27 25|19|30|10|10) 14 | 108 
og E | 3) 3/ 4] 8} 1;—|2@|—| 1] 17 ge a es en 
eee te 401) be) OO Nee eee eee yt ee Seen gag: tr 73 
Totals |64/41/62/35/17/6| 4/1) 12] 249 52 43/54/299/99| 95 | 218 

D 4f Dept 
No, of : 
casos | OF bts 2. | SO Ae Be WG. ON Sev. PLotals:! O:} ae 2.9) 38.) 4. | Sev. | Totals. 
Teeth, 
A) Bi 4| sl 51:2 = tte 99 ASS Bikes | =, 99 | 86 
«8 B /18/30/31/14| 8|6|5/1]/1]|—| 114 6| 6| 5/4 /1] 31] 53 
A321 a 1 8 toe ta 1) Si t= | 90) 95 
Pp 
Pa. Tye AS 27 VLA 18s Te el oe le lh 1-56 Bee Lea hele Ble 19 
Sia i io) 4 ay Bevel iG Si Bn Grd) 4) 94.) 38 
Spe ED silt SANs ah be Bil D aac eh emer im rece heal reLG) ANON Pheshe i -9'|" 16 
Totals |40/48/62/39|17/9/5]1)/1] 1 | 928 90/19/20] 5 | 11115] 180 


el 
‘s[e@joy, | A 


dAnoOd 
‘S|BIOT, | CMAN 


oS 
oD 


| Seor-to0r | | 1 17 11 


$901-$E01 | Tete | alte 


Seor-foor | 1777 | | 


sh jw Tt id to 
ASS ea ae Oe 
a os 
zg {7° | [ao |e 


gn, (Antwaan 
6L 


a) 


11 


+ 


asl Gap Li 


D 2. 


Dy, 
Weight in lb. 


Boys 13. 


8 MoHANnards 
T&L 


D3. 


8 MAHA AW 
—70L 


Weight in lb. — 


19. Gls | 10 


MON MAMA 
£19 | 


Tle 


IX. WEIGHT OF CHILD AND EMPLOYMENT OF FATHER. 


349 HHA | a 
819 rm mo AO = 
Sie sa oehond gp al pia 
—i9¢ inlays a 
<N0ARH | , 
‘qyueutfopd uy 3 
JO open S 


SMIOL A i ee 
Soot (oe ee cae 
§ie-#ee | | 77 1 | | 
$gg-Feg SNS [7 | | | 
$og-3e9 | | SS | 17 
Segond (ys 
Seon eee ee 
s 
a Sqi~For | 49M |] 
P| 
2 Selp0h de ok wees fe 
$y9-979 | 7 171 | 
§59-$19 | | | eta 
Srg-Fe¢} | | | | 1S 
eee 
Soc-feg | | | | [th | 
<AQOARH | , 
‘yasutAopdurgy = 
joopary =| & 


FOOTE 16 ei ET gl 

#16 -tr6 |- 17171 | 

346 —T16 Jojo] |s 
416 =180 SP ee 

$69" Foo 7), 2 a el 

Son pes | Ce ea 
ir S36) ye Se Sa 
A hag | ag pia ears cee a | 
ok Teh. |. = Tt ee ees 
$e), -H0L ease. a 
SOULS eS Saas 
$19 —279 estes a 
$59/-$19. | | SEO eas 
$19 290" | Se eet ee 
$e¢ fag = ip Pea aes ee 
§cg -9¢ | 171117 4% 


aANOARR 
‘yuourAo dung, 


JO opeir) 


(72) 


Totals . 


WEIGHT OF CHILD AND EMPLOYMENT OF FATHER. 


Boys 18. 


D4, 


soy, | RSSSSS 12 
fe0r-foor | | aa] | | 
footie |= 11411 {a 

Pip 56 ye es ete 
66 peur iia 
$16 -feg Jaa ts | fe 
$88 —I¢8 ) pach alo 
ies 268 ee ele 

0h M6 PE Mises 1 VA oats Paes ai, 
f Ser STO) tee ee a 
= #91 —feL ener ae a 
Z wy Aas <0 iit = PSS 
Aap 6 2 pe etc Gna 
#L9 -i69 ee aie % 

pa 2 hone 3 A am aaa Sa 
$19 -ie¢ | [a |e o 
Foe fog | | bebe 2 
$e — re. petites 4 
aso for | LI 1 lad te 
<qMO0ARE a 

‘yueutsojduy | g 

JO epeixy eS 


D5. 


jo oprir 


soz | B88S°3 | 3 
setter | |x ee cs 
gS 9 lod ea 
$e1T-¥60T | | a jae! 
$601-T90I | 7 | ja 
F90T-Feot | | | eke 
feor-foor ; 7-4 | | [aye 
foor-#z6 po lel | | il 
26 -#6 [ali] ia ce 
F967 16) cee ae = 
$16 —388 Sai ee 
fog fog |S | ]° ie 

# sog -3¢9 [OR |S ls 
2 SGe SO ee oh E 
|i. -ton [gee |e 
fon —TeL eee ae ey 
feb —f0L peice aS 
FOR 7 ee te 

fg 355 | Dee ae 

ae ey 6 CS at a ee I a = 
$19 90 At St tie ee 
tee too | | | [alate 

too $zo | IA ll la a 
goo tor | 111 E11 | | 

ter -tor | LLL LL | | 

Sop fey) deed Pe 
<AQ0AR = 

‘yaourkoydurgy E 
a 


Girgts 13. 


Dil: 


(73) 


smo, | RASA (B 
tet-Sort | Rien ne 
igtt-fert | Preen 
vott-toor| | 11111 | | 
I601-290 | [ele esha i“ 
toorfeor) | 11111 | | 
igot-foot | = Eimer fea E 
$00T-#26 || 1.) I c 
$16 -iv6 | [ane | | J 
6416 | bos \~ 
$16 —389 joe best ty | \o 

= gg -feg jaucics | | cE 

2 $og —i88 igen lio & 

3 82g —$6L ees 
$6, -foh | A | a | |= 
fo, Gen. | PS 
fe, FOL jaune | \> 
SOL 2900 Aa ee \s 
#19 x9 | [a | | 3 
349 —319 | sane | ¢ [> 
i19 —ise¢ |= [aria [= 
fee —f¢e | Jaane | \~ 
yo fee | LI 11a) 
yo tor Jo T1111 [ao 

lamoaam | » 
‘yuowfojdug | S 


WEIGHT OF CHILD AND EMPLOYMENT OF FATHER. 


Gigs 13. 


D 2. 


Weight in |b. 


Po at ate 
iert-Ieor | eae E 
teor-foor | 1111 11 | | 
toorfeor| 111111 || 
teor-toor | I 11 11 | 
torte | 111117 |o 
Hemet | jo] © 
ive tte [|| 17 2 
#16 fea | | 77 paces 
tes tog | J 11 17 | 
78 —18 PSS Sc 
168 ~162 ihre fas 
ten fon | L111 1S 
T9L —¥8L ied dy eae 
Teh —F0L Eker) aig 
70L —i29 [sacs ale 
ee 
#9 ro | os me | 
t-te [IL ie |e 
tse foo | FI 11 [o 

site| 
‘yuoudordurny | £ 
Jo epern) re 


D3. 


mores stHri@® le a) 
STRIOT, | WmMAHAN | 3 
Fre1-fert | ~ | bf ie 
tett-fort | ee ed fav ee | | 
totter | NOES FR || 
iert-fe0r | I Baa oc lie 
Yeot-foor | PS ev Can Pg Fa | | 
toorteor| 111111 | 
¥eot-fo0r | dae bay Oe & 
FOOT-226 jek ee ke [3 
716 346 Jano Babs: fc 
Petra Diwan se 
316 —98 | een Ba kee < 
Bhs 
& | i98 —ig8 He gh ba 
Sp 780.758 Sasi gE 
= 
§o9 —¥6L tabla a 
16L —19L SSRN fee 
FO) ek peel abt fe 
ton -f1g [Omer |g 
$19 -i99 ros Sas re 
#19 -e9 Bel es a te 
Faq —ec Bo. he a eat ic 
$6Q, 768 | Lo ete | ss 
ice tor [IT 1111 (7 
Pe 
| ywomdoyding | 
| oer | 2 


D4. 


Weight in lb. 


? oo 9 
speqo, | onl 


tver-fter | fal ai | 


$te1-fett | et lo 


F8lI-#OT1 | | 


jett-$ert | ot eed 


$3160 | 


$601-290T | es 


901-7801 | 
$e01-$00T | S 


F 001-316 


TL6 —1¥6 = Bias E 
¥6 —T16 are |= 
T16 —288 Je jones 3 
788 —Z¢8 E& aor rs & 
$¢8 —138 EeRrrr : 
368 762 Carre EE 
¥6L —T9L f ig ey E 
T9L 38h [ease E 
ra ew At) jooeg | 23 \s 
10L —iL9 eee | E 
£19379.) Sod E 
99 -119 Le E 
19 —i9¢ eae | Ee 
is¢ —Ee¢ | BiGrkave,, & 
ioe —169 | Baw hie gic: E 
ao top | 11111 | 

Jamoamr | 

| quamojduy | 

| JO pig) |s 


(74) 


‘S1R9O, |SS8ar3R 2 
*1e-istt | acne ra S]RqOL, |B2RR SR \2 | 
terfertfe 1 111i |= ter-tert| | 11 1-1 |= 
forr-Sert | tea | E terror | a sal | | | ‘S[RIOY, B57B°8 EE 
gorrtoot |= 111 i-|+ terrSert |= | '|- ‘feor-foor] || lati |= 
$60T-$90T | Ciaee | : PGLL-Z601 Pe a | | | i90t-Fe0r | | ol beed eatent | | 
5 foot-feor | 7 — | [a | - Fe0t-t00t | a | | | ¥eor-foor | = | | cw | | | | 
fd Fe01-f00T | wee E toor-feor | = | eerie | - S00T-$26 Jno [ox | | Js 
z foor-t16 [aaa |» |s #eor-foor | |as | | | |= 6 $6 [a ial | | 
Z a ive 16 | |aaaae [> #16 -In6 [oan | fa |e 116 -feg | Le ons fo 
: # /sraes | pa des= [Fy pumas sy Fasiesce es A 
- = 3 tes ee [POP 11° [8 zs 4 516 tog [ase [aa |o e $00 909 sd Pet 
. E A oe ea [POT 1 [S- g 2 e #eg fog | [PPS |g a. 3 tes tou [2272 1 fe A 
i ine 7H Jnown je ]a Q Fes —T68 Peieiabal Pasa 3 36L —S9L oescre re 4 
2 86), £9) Jere 48 E 168 162 sotatie | be TOL ei] RE E 
e 89, $e, |S ee |e E T6L —T92 Se ES Ohba | 
7 one NS ae Sieg ion fen | omens ls foncfio—j 5 -| ae 
= 56, 320 Base |e ]g te —T0L indents | bs: tug —39 [Se Saobvaie ie 
i igo |e Se |S TOL ee ee #9 -f19 [aso [oo | |o 
io tg [Oe ia |S 19 -fr9 | I [ee |S tr ise | | 11a 1 fo 
ho ee |? 1? 1 1+ [s- ie te be ea ead C— tee foe | | | lel | fe 
ige tee | [onl in| #19 faa | Looe || |e o0 feo | I 1111 | 
tog fee | Jani ia |+ $99 toe | Jia too |= |zmoamm | . 
: ‘yuoukojdurg | 
| «moan | pea E Jo epeay \é 
‘quourAojdurgy E ; | ss eee | 3 


WEIGHT OF CHILD AND EMPLOYMENT OF FATHER. 


Boys 134. 


D 4. 


-s[e10], a 
ftertert | | ee see ia - 
S81I-t sort | | | haa a | | | 
gourfort| 11 11 11 | | 
erent a" LPs pat 
¥601-4 toon] Ll ta 1 | q 
t9or-feor} I=! 111 |= 
Feor-foot | aaa- | | | 
soortis | lal | | E 
te fro | 11 ial | [a 

#96 f16 ja l[ad| | js 
#16 -#e8 | | | orn | ~ 

eee eases they 4): ia oe a 
2 Fog —$68 peg 2 aie R 
Z omer) a ee i|s 
aioe an 
791 —Feh bee apes 
rehe0h yo a fe 
POLTELG oS Peps 
$L9 349 pas egies = 
$49 19 paresis = 
319 —38¢ | Fe 
#8¢ —f¢¢ | ar [a| | 
fgg —fo¢ | ers ee 
to tor | F111 11 | 1 
Dover rd beta 
aAN0ARR = 

‘yuoutsojduy | S 

IPED a 


| 


D5. 


-STUIOT, $8538 | 
for-iver | | bl fs 
fortrer} 1111 11 | | 
Herfert | 111111] | 
fetter | Fl 1 1 | 
aotrfert] |i 11 fs 
getr-foor; 1 111 1 fs 
7601-2901 aliiil fs 
foor-feor} 1 tel 1 1. | | 
#eot-foor | ove | 4 \* 
FOOT-716 boa [ana | 
116 -In6 Jaw ta tale 

4 | fe -ft6 |=lalia|~ 
2 i16 “fee [amma] | 
S 788 —F¢8 pati 
168 —168 ee ons 
ice Ho, ONS |S 

= tan od) atl en e 


| 

| 

| 
BJ ond GL ed yn eee be 
Sey 80) | sD Cres Le 
819 —359 maeeiten ca cone es 
Sq —$19 aaa | | 2 
S19 —I8¢ a [alan] 
fee -feg | | [a | dL ais 
tog -¥ee | 1 11 1 fo 
«moar | , 
‘queurso; dary |e 
mao sper) le 


Girts 134. 


D 2. 


‘s[RqOq, E aSaa 58 | 3 
aaa ae a i= 
terr-Sort jm 1 1 | fo 
FerT-f60r | OR | i 
Y6oT-foor | = | NEA E 
toor-eor | f~ 1 1 | | |= 
$e0T-Fo0r | em age anc | | = 
F00T-726 [oon | | | 
$16 £46 [eo | |H}o 
i¥6 —T16 es sore or 

‘ $16 $88 | ie ate oe 
= | ies ies co | | fo 
es 798 368 Pee Jame | 
ea 168 —T6L Joga ore R 
to. fon | (SI? |x 

79L —feh poe a 12 
Fen —T0L a rtiepcrcs | 3 
TO Metta ena ent aeg 
TOTO Wel oe ee 
§59 419 jaw | Alo 
i19 —ig¢ | oe aia ely: et pee 
eg toe | [ada ta [ 

fog —f6¢ | Besiiw Je | 2 
moans | . 

‘guomAoiduy | 

joopery =| 4 


(76) 


| spoy |ASSAWA |S 
3 1G1-2PS = ‘srejoy | SRAM 
LGI-i r| | | | Se soy, | RESSS3 |S TROT, | HAAR iz 
Sezr oR: Rang Seal = oe Seeq7—8o¢e 
tvertror | 111 Ltt ce 3 jeor-toer |“ 1 TLL 1 | a 
ee eas 4°58 hee 23) BS fas esa eas ee en AERA 
T1BT— Sert | | 4 bs : Foe er PS  aae 
5 (sions Pit aailie ld el oh 
gertort | Fe bb |S : fost-fror} | 1 1 1 1 1 | 
; 45 Mies 30) aa Oa ems a a eee 
We ia Os ta eal : ths frcistier a oe 
: Seot-90t| | | 1 | 7147 RES Tatts " 
Settfeor!| | | 1% |= : | etei-sett| | || 1) ia 
: $901-feor) | [oA Lire | 
el ¥60t-Z90r | ; |e | a Soret i aie 
ea) | ‘ #eo1-foor | 77 pavers ‘ é 
rm i90t-fe0r | a jan] |e : | Sett-eit | 774 | | | [= 
xq : 4 per FOOT-£16 AA | do | <O 5 “3 
rH Seot-S00T — | ie a FOL aTOUE <* ry | H 
fy | | 8 es) 
S coven eee TS ig lp ee Es iene 
. Tee Gace , : t60T-Foor [> bales 
Z ig fig | [1 S meer 
; ne tie [I 1 11 [8 ; feorfeor [77 171 [8 
SI ee i foe [A 117 | ° rare: 
S s 376 —T16 PGES i -o | HeoT-foor alten | cs 
A : = S| $69 Fog) | OO [Oar Ss iS | 
=e = | 81g gg [ae i erie OR ete FI cen | foor-fue | |* 11 17 
ical on ee zh 288 oa «| | |2 3 | q | | i 
: QA ob co = eh $ag 68 See Le a A 5 2 
28) Biwae [Femeri fe | #) 2 te a |, | Efiete [eee 
= a = | 768 26h pee & am ae re | ae 
Q §og —#28 Coke | a = f= | 276 ~i16 Ber | om a= 
es $68 $62 | ona} |o a 716 —288 & 
= meibs Sof Sepol Sale Ee e 
fy &} 8 . ; = | ! EE Seg —feg 
e #6L —F9L ce Jorn E < L be 
& 4 fen tor | IS IPI 18 
ae $9. -feL pe jads E os = 18 —268 
© 3 ce fon ag | 1-1 | |S 
ey $e. FUL ae joan |x : eS $08 -f6L 
ae : ue tw [21-11 | — 
$0, $29 Rees = $6. —f9L 
|| tv tr |S (R81 1 ae 
$19 $79 pe jaa | © a re jE oy? 
= fo too | 1mm | 8 ; 
$p9 19 | Ly; yejorle 5" rel =10L 
te ferns) | 
ito -#s¢ | FL IS 11 [8 : OL —EL9 
ZGG —76G | ferent | | | | oa 8 _g 
ise feo | 117 1 a roe | $19 —749 
. . L6G jor | Pues a) oc Ok ol g 
ZV9 719 
fog —}ag | eS cee ie - ee 
“ANORHr Deheh mates 
. a wm 
<~NoAAm | , ‘quoukordung | 
‘yuousofdurg | a cas gS 
JO opr4y = j ; AQODARR 
bes peer | ‘yuewAo[durgy 
=— jo opRiry 


Weight in lb. 


| 1004-103¢ 
| 1034-1064 


X. NUTRITION AND WEIGHT. 


Boys 13. 


Nutrition 1 


432 


464 
492 
5s 


55k 
58e 
614 
642 


Ree WORE ORDMOONONNE 


| | | Normal. 


Totals. 


1064-1094 
1094-1124 
1127-1154 
1154-1184 


| | | | | propre aera | | | | | | | | ood. 


Totals 


fmt 
a 


66 


“ 


mt bo 


Der ea ame SuPer oc aac a ee | Goa. 


| | He 


LTTE TITEL TL DL Herr aS cam! | I | 


GRP eee ee ese ee | Bad. 


90 


179 


53 | 242 


| 


Sub- 
| normal. 


LITT TL LT Le) rorometesrcwer! oo! | | 


45 


! 


| Flutie! ILLITE ILL | doa 


bo 
or) 


Weight in lb. 


Nutrition! 


( 


o 
to 


1004-1034 
1034-1064 
1064-1094 


| + | | | Totals. 


= 


Ke 
FED PE OATNOODONFNOAWEH 


1094-1124 
1126-1152 
1154-1184 
1184-1912 
1214-1947 


Totals 


vy ak 8) eae SRS aoe ee aD | Good. 


PM) WR bicrwekaaobeoe-| nl || reme 


Ji dete 


Co 
Or 


NUTRITION AND WEIGHT. 


Girws 13. 


LIT LLLLLIT | Goo. 


J bet Leol | rom emeoee| | + | 


20 


Sub 
| normal. 


| 


| | | - | | | | | | linet etcaresares os i oreo Fo | a 


i Sea eee ee! 


| 
| 


29 | 194 


| | tors HP eo wobec mes bonor | | | | | | | | | | Goa. 


46 | 184 


a 
Riots ohm | | 


= 
is 


a ee 


Weight in lb. 


Nutrtion| 


462- 49% 


1034-1064 
1064-1094 
1094-1124 
1124-1154 
1154-1186 
1184-1214 
1214-1944 
1242-1974 


Totals 


lle] LL Loree ee rcmwml eel | | | I | Good. 
| | 


iS) 
ew 


200 


NUTRITION AND WEIGHT. 


| | rorroaE aa! worl | 


Boys 134. 


Normal. 


a 
e 
oO 


166 


42 


213 


PEEP TTT et eae Smell | 


HS 
_ 


poatadeb upstate ley first dened os iia et tee -| Bad. 


Normal. 


lu 


| | itovm cr oa no ed 
, 
| 


bo | 


223 


NUTRITION AND WEIGHT. 


Girus 134. 


Weight in lb. 


Nutsition| 


1004-1034 
1034-1064 
1064-1094 
1094-1124 
1129, 1154 
1154-118¢ 
1184-1214 
1214-1244 
1242-1975 
1274-1304 
1304-133 


Totals 


pacers Loe 


— 


PNONNRFWNOOWNOONWNHH 


61 | 195 


PITT EI LPI PTLD bel erect ene | | 


| 
| 


14 | 270 


| Ne ker ice pm rococe | | i belt FI | Goa. 


aris 
oo 


Meowb wb ob & 


— 


| | | pt | Wromrwrecwacm HH | | | | | | -| | | Good, 


Sub. 
| normal. 


| 


PET TTT TTL ETT TET xo eine 20 29 29 02-2 20 29 no + | 


36 


Good, 


Bad. 


| 


ee echt} Ltt {4 | 


| 
| 


fs 
oD 


| | DWH OMSK tI 


48 | 


2 Ee 


bo 
jn) 
part 


XI.—NUTRITION AND ANAEMIA. 


Boys 13. 


seo, | 3 a \g 
oD oD 
ee | [7 & 
a) peuou | 2O | 9 
en ae \3 
remo | So E 
poop | Or4 E 
ser |5 8/8 
[a [A 
eusou | ow | co 
| A reuuoy | SH | 
jaja 
| poo | so a 
) 
amex | 3° FE 
yeurou | ot i 
| as e's rr) Re Ree ee 
‘. youuon | $°° |B 
4 = 
See 
| “S[Bgoy, aa EE } 
ra 
“peg | | s 
ro) reumou | no lo 
A | -as eae 
| ' | 
yeuron | BR Ee | 
) poop | 9 | 55 | 
pine on eal x | 
eel ar et oe bt 
& fa S| 
=] mi 8 = | 
A i a 


Girus 13. 


| 
*[BuLIOm | 
-qug | 


D5. 


*[BULIO NT 


11} 13 


no] 
re) 
2) 
o 


44 |178)| 86 


4 


49 


D 4. 


33 14 


a 

| =] 

| nm 
ee i eee SS 


29 |184| 51 | 264 


2 


31 | 217) 65 | 313 


| *sTBqOL, 


30 


| *[BUuLtou “ll 


37 | 209 


ers: 


D3. 


| *[wUILON | 


~ -poog | 


20 152. 


i Re ey REGS A 8) 
Q1 171) 47 |.239 


*[BuUIIOU 
“40S 


i) = 
5 *[BVULION 


*pooy / 


5d }116) 8 | 179 


— — 


Nutrition 


Totals . 


Boys 134. 


D5. 


9 


Ss 
3 
3 
A 


‘A 


D4, 


21 


3 
E 
° 

Az 


10 | 188] 35 


=i fi 


os 
QA 


*s[e4oy, / 


*Teuliou | 
“ang at 


3 | 


*[BULION 


170| 39 | 214 


4 


“174. 42 | 991 


“pood 


5 


D 2. 


“S[BqOT, ! 


40 


-eULIOT 
“qus 


8 | 212 


2 


*[BULION 


35 


“poop 


31 | 173 


3 


34 |208| 10 | 252 


Nutrition 


Normal . 


Anemie . 
Totals . 


Girus 134. 


D 5. 


D 4. 


| 
| 


| 


32 


184 41 


| 81 | 149) 31 | 211 
3 


| aed 


84 | 167| 42 | 243 


D 3. 


| *[BULIO NT 


“sTBqOL 


23 


*[euLLou 
“qus 


8 


poo) 


| 


47 | 1382} 46 | 225 


1 | 14 


48 | 146| 54 | 248 


*S[TBIOL 


*[BULIOU 


“qng 


*[BULLO NT 


“poop 


Nutrition 


.| 68 | 203) 14 | 280 


Totals 


Fei ae ae ws 
ay ia State. (New Issue.) By = Peatson, 
5 2) BRS, Prive %. net. 


| xin, ‘Bide Lights on the Evoluti f 
ap Han eae BRS. ee Man. 


; _ Noteworthy Fanilios, et Sn ae F.B.S., and Ease acant oe Price dinete 
Al nhs et os me 8, te Bao,  WNew deste, be oe qs. Ge, net, 


? 
tis 


one reat nie ences Laboratory eat be ebtained as Governinant 
a teens from H.M. Stationery . 


” ‘The English, Gone a Statistioal Study. By Craries Gee Mt D. Text. Price 9. 
Peete easurements (printed ie Convict-Labour}. Price 5s. 
The eat “kn Abr H “By CmarnEs Gorrse,. MD:. With a @ preface by 
‘ a ae els ae a ” Kane Peassow, 8.3.5. Price 33.) ; 


oo seas ; ‘Tables os oe ienvlate) rt. Function. 


~ onaPens Gnas RESEARCH MEMOIRS. 3 
yest Biomstris Series. sage 


vL _Ainjem, e Man. By! “eine ‘PEARSON, 
Nurimmsme, and C,H. Ussur.. Text, 


the Theory . BR. 
eee . Part I; and Atlas, Part I. Price 353, net. 
oes as xiNe = vi “Mathematica Contributions to. the 
ma ee A of Hvolution — ¥e>.On' a: Novet 
aise Method of Re: the: Association of 
= = $wo Yariates classed solely in Aitornative 
pee By Karr, Pusnsoy,  FR.S. 


3 es 43. nets. 
| Vii. Se in Man. By ee RE -PrARSON, EB: 
_ Nurrnrsarp, and ©, Usuar, Text, Part 


a © Ti, and Atlas, Part 11, Price 800. nei. 
eeu Was > Be “Albinism in Man. “By Kant Puansoy, 2: 
Bie at ae -Nermnemp, and 0-H. User. Text, Part 

eae Cas SH erecta le tv. “ Prieg 21s; net. 
4 s, me Bones of the 
es: cing sn eine PTARSON; 
sae OR, a and JUEIA® eta MA, Port 1. 
i 1. T The Remar. Text and Atlas of 

i-Pirice 30s. net. ; 


= sara oon 
RRS a JULIA BELD, M.A: = Part Ti. 


© Section If, Phe Femnir of the Pronatés. - 
5 erat and Atlas of re Price 403. net. 


= Iv. ‘The Basithy of the Behook ‘Child in re. 
_) s+ Jation to its Mental Chipsets By Karu 
Sonate ER. Beog: Un greporation, 


On ‘the T siialiewee of the Dia Diathesis oF 
be bs and Inganity,. A Statistical Study 


pon the: Family: History of 4,500: 
3 Criminals. By CHaAREES, Gomes M.D." 
EBS One 0b RS SPSS eas 


“VL. A Third Study ¢ f Pul- 
Wh A shied Stady ofthe stig of Fs ofthe 
ewe and Sanatorium Treatment. 


pees fase and 8, J. 


ye 


Vit. ae Intensity 
the Tata Bectiste) 
2. Price 3s. 


bbs A Fourt seams 
Tuberoulous Sanatorium 


with complete Meg 


It, 0: Ar 
poke poe 
of Lwo-pivoted, ieee ge ied an8 Builtin | 
“Metal Axches, Arcuprnmy and | yp__ 
Karn Puanson, PRE, Issued. centers ray va 
a T Vv Loe : 
IV On. : gy a i gree 


wu 6s. 


* ihe Poyat Physique 


al Mal- wae 
* Mental De ae of Inte 


favourable Home Environment = the In... 
telligence of School Children. rea 
Heron, D.Sc.. Price 1s, net. i 


f tte correct of the oe 
pat “hateents ate be Baek a A 


Tint Mady Prt iey eet 
Aleoholisma.’ etc. Py San Baek Fe, 
Preeisnnet 20 


1v. | 
V. The Sate aoe, Le mae 
i : Son, Ae ae" ete 
VY. Socia 3: Their 
ete ae xfiive, E 
E.R.S.” Price 1s. net, 


I. The Digamma Piichians 
Aussie gr er the, por Pr “series” Re seats, 
ucts of © Saver. lines 


ee Oe neater es Sart a oh rats ame 
By Kaan PHARSON, E.R.S. "Pra 3s. 9d. See 


a 
Hee 
rk 
are 


of 
letion, Payt TL ieee by 
“AR PEARSON, ERS, voles 84 et ne 


